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TITLE OF THE INYENTION 1 .... ...... { .~ .. .. . / 

1 1 -BETA-HYDROXYSTEROID DEHYDROGENASE 1 INHIBITORS USEFUL 
FOR THE TREATMENT OF DIABETES, OBESITY AND DYSUPIDEMIA 

, ; 5 FIELD OF THE INVENTION 

The present invention relates to inhibitors of the enzyme 11-beta- 
hydroxysteroid dehydrogenase Type 1(11 p-HSD-1 or HSD-1), and methods of 
^> treatment using such compounds. The compounds are useful for the treatment of 

5} ' diabetes, such as non-insulin dependent type 2 diabetes mellitus (NIDDM), insulin 

^ T: 10 resistance, obesity, lipid disorders and other diseases and conditions. 



BACKGROUND OF THE INVENTION 

Diabetes is caused by multiple factors and is most simply characterized 
by elevated levels of plasma glucose (hyperglycemia) in the fasting state. There are 
15 two generally recognized forms of diabetes: type 1 diabetes, or insulin-dependent 
diabetes mellitus (IDDM), in which patients produce little or no insulin, the hormone 
which regulates glucose utilization, and type 2 diabetes, or noninsulin-dependent 
; diabetes mellitus (NIDDM), wherein patients produce insulin and even exhibit 
!/■ < hyperinsulinemia (plasma insulin levels that are the same or even elevated in 
o 20 comparison with non-diabetic subjects), while at the same time demonstrating 
hyperglycemia. Type 1 diabetes is typically treated with exogenous insulin 
.administered via injection. However, type 2 diabetics often develop "insulin 
resistance", such that the effect of insulin in stimulating glucose and lipid metabolism 
in the main insulin-sensitive tissues, namely, .muscle, liver and adipose tissues, is 
25 diminished. Patients who are insulin resistant but not diabetic have elevated insulin 
levels that compensate for their insulin resistance, so that serum glucose levels are not 
elevated. In patients with NIDDM, the plasma insulin levels, even when they are 
, . elevated, are insufficient to overcome the pronounced insulin resistance, resulting in 
hyperglycemia. 

30 Insulin resistance is primarily due to a receptor binding defect that is 

: not yet completely understood. Resistance to insulin results in insufficient activation 
of glucose uptake, diminished oxidation of glucose and storage of glycogen in muscle, 
inadequate insulin repression of lipolysis in adipose tissue and inadequate glucose 
production and secretion by the liver. 
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Persistent or uncontrolled hyperglycemia that occurs in diabetics is 
associated with increased morbidity and premature mortality. Abnormal glucose ' 
homeostasis is also associated both directly and indirectly. with obesity/hypertension 
and alterations in lipid, lipoprotein and apolipoprotein metabolism. Type 2 diabetics 
5 are at increased risk of cardiovascular complications, e.g., atherosclerosis, coronary 
heart disease, stroke,.peripheral vascular disease, hypertension, nephropathy, 
neuropathy and retinopathy. Therefore, therapeutic control of glucose homeostasis, 
lipid metabolism, obesity and hypertension is critically important in the clinical 
management and treatment of diabetes mellitus. 

10 Many patients who have insulin resistance, but have not developed 

type 2 diabetes^ are also at a risk of developing symptoms referred to as "Syndrome 
X", or the "Metabolic Syndrome". Syndrome X is. characterized by. insulin resistance, 
along with abdominal obesity, hyperinsulinemia, high blood pressure, low HDL and 
high VLDL. These patients, whether or not they develop overt diabetes mellitus, are 

15 at increased risk of developing the cardiovascular complications listed above. 

> . : ; Treatment ofrtype 2 diabetes typically includes : physical;exercise and 
dieting. Increasing the plasm% level of insulin by administration of sulfonylureas (e.g. 
tolbutamide and glipizide) or meglitinide, which stimulate the pancreatic fJ-cells to 
secrete more insulin, and/or by injection of insulin when sulfonylureas or meglitinide 

20 become ineffective, can,result in insulin concentrations high enough to stimulate 
insulin-resistant tissues. However, dangerously low levels of plasma glucose can 
result, and an increased level of insulin resistance can ultimately occur. 

Biguanides increase insulin sensitivity, resulting in some correction of 
hyperglycemia. However, many bigu^d^^e.g,,i^henfermin and metformin, cause 

25 lactic acidosis, nausea and diarrhea. !» 

The glitazones (i.e. 5%enzylthiazolidine-2,4-diones) form a newer . 
class of compounds with the potential for ameliorating hyperglycemia and other 
symptoms of type 2 diabetes,. These agents substantially increase insulin sensitivity in 
muscl^, liyer,and adipose tissue, resulting in partial or complete correction of the 

30 elevated plasma levels of glucose substantially without causing hypoglycemia. The 
i S^W^P? currently marketed are agonists of the peroxisome proliferator 

activated receptor (PPAR) gamma subtype. PPAR-gamma agonism is generally . f 
believed to be responsible for the improved insulin sensitization that is observed with 
the glitazones. Newer PPAR agonists that are being developed for treatment of Type 
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. 2 diab.etes : and/or dysUpictemia are agpnfsts of one or more pf ,Jhe PPAR alpha^ gainma 
and deltti subtypes...,^ . , r « - r ; . : -^n;; * i; -'u . . '> 

, ; There is a continuing need for new methods of treating diabetes and 
related conditions. The present invention; meets ^tWs ^d other^ee^s,- r -, V p -r> 

;■ The present invention relates to, a^cpmpound representedjby EprqpLula k; 




^ X 3 

, . . •• - - 

10 or a pharmaceutically acceptable salt or solvate, thereof, wherein: 

A and B may be taken separately or together, 
when taken separately, 

A represents^halo, Cii^alkyH OGi^alkyl or phenyl, said alkyl, phenyl 
and the alkyl portion of OG^alkyl being optionally substituted with 1-3 halo groups; 

15 and;. • ' • - ,>•.*; i-v- ■ : - r •' • ;*V • *'f '«« • 

B represents represents H, halo, Ci^alkyl, -OCi^alkyl, -SCi^alkyl, C2- 
6 alkenyl, phenyl or naphthyl, said alkyl, alkenyl, phenyl, naphthyl, and the alkyl 
portions of -QCi^alkyl and -SGi^alkyl being optionally substituted with 1-3 groups 
selected from halo, OH, GH 3 0, CF 3 and OCF 3 ; and 

20 when taken together, > . - , . : 

: A and B together represents (a) Ci^alkylene optionally substituted 
with 1-3 halo groups, and 1-2 R a groups wherein R a represents Ci^alkyl, OCi_ 3 alkyl, 
G^ioarCi^alkylene or phenyl optionally substituted with 1-3 halo groups, or (b) C 2 - 
salkanediyl such that they form a 3-6 membered ring with the carbon atom to which 

25 they are attached, said ring optionally containing 1 double bond or 1-2 heteroatoms 
selected from O, S and N, said 3-6 membered ring being optionally substituted with 
d-4alkylene, oxo, ethylenedioxy or propylenedioxy, and being further optionally 
substituted with 1-4 groups selected from halo, Ci^alkyl, haloCMalkyl, Ci_ 3 acyl, Ci. 
3 acyloxy, Ci. 3 alkoxy, C r -6alkylOC(0)-, C 2 -4alkenyl, C^alkynyl, Ci. 3 alkoxyCi- 3 alkyl, 
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Ci. 3 alkoxyCi. 3 alkoxy, phenyl, CN, OH, D, NH 2 , NHR a and N(R% wherein R a is as 
previously defined; 

each R 1 represents H or is independently selected from the group 
consisting of: OH, halo, C M oalkyl, Ci^alkoxy and C^ioaryl, said CM 0 alkyl, C^ioaryl 
5 and the alkyl portion of C^alkoxy being optionally substituted with 1-3 halo, OH, 
OCi. 3 alkyl, phenyl or naphthyl groups, said phenyl and naphthyl being optionally 
substituted with 1-3 substituents independently selected from halo, OCH 3 , OCF3, 
CH 3 , CF 3 and phenyl, wherein said phenyl is optionally substituted with 1-3 halo 
groups, 

10 or two R 1 groups taken together represent a fused Cs^alkyl or aryl ring, 

which may be optionally substituted with 1-2 OH or R a groups, wherein R a is as 
defined above; 

R 2 and R 3 are taken together or separately; 

when taken together, R 2 and R 3 represent (a) a C 3 . 8 alkanediyl forming 
15 a fused 5-10 membered non-aromatic ring optionally interrupted with 1-2 double 

bonds, and optionally interrupted by 1-2 heteroatoms selected from O, S and N; or (b) 
a fused 6-10 membered aromatic monocyclic or bicyclic group, said alkanediyl and 
aromatic monocyclic or bicyclic group being optionally, substituted with 1-6 halo 
atoms, and 1-4 of OH, Ci. 3 alkyl, OC^alkyl, haloC i- 3 alkyi, haloCi- 3 alkoxy, and 
20 phenyl, said phenyl being optionally substituted with 1-4 groups independently 
selected from halo, Ci_ 3 alkyl, OCi-3alkyl , and said Ci-3alkyl and the Ci-3alkyl 
portion of OCi-3alkyl .being optionally substituted with 1-3 halo groups; 
.. ^wheataken separately, , . 

25 substituted with 1-6 halo groups and 1-3 substituents selected from OH, OCi-3alkyl, 
and phenyl, s^dphenyLbei^ 

selected from halo, OCH 3 ^ OCF 3 , CH 3 and CF 3 , and said Cil3aikyl portion of OCi- 
3alkyl being optionally substituted with 1-3 halo groups; (b) phenyl or pyridyl 
. optionally substituted with. 1-3 halo, OH or Re groups, with R a as previously defined; 
30 (c) C2-io.alkenyl, optionally substituted with 1-3 substituents independently selected 
6:0m tudo, OH and OCi-3alkyl, kaid Ci-3alkyi .portion of OCi-3alkyI being 
, optionally substituted wi th l ; 3 halo groups; ^ 
(f) CH2C(0)NHR a wherein R a is as previously defiried;(g) NH 2 , NHR a and N(R a ) 2 

wherein R a is as previously defined; . 
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, K . , and ; R 3 is selected from the group consisting of: Ci_ualkyl, 
C2-ioalkenyl, SQ^alkyl, C^ioaryl, heterocyclyl and heteroaryl, said alkyl, alkenyl, 
aryl, heterocyclyl, heteroaryl and the alkyl portion of SCi^alkyl being optionally 
substituted with (a) R; (b) . 1^ halo groups and (c) 1-3 groups selected from OH, 
5 NH 2 , NHC M dkyl, N(C M alkyl)2, Q^alkyl, , OGi^lkyl, ^^i-^lS(6^ wherein 

x.is 0, 1 or 2^CMalkylSp2NH-, H^SQ 2: , 

said CMalkyl and the Ci-4alkyl portions of said groups being optionally substituted 
wi^ptenyl^d l r 3ha!o groups, ,and^ ( ^ ,. ...^ ^ ^ ( . , 

- R is,sel<^^ 

10 optionally substituted with ,1-4 groups selected horn halo, Ci^alkyl, Ci-*alkylS(0) x -, 

with x as previously ^.^^il^^^ j; 
alkyl^NSOr, CISCQH, QCi^alkyl .and, said Ci J^alkyl and the Ci^alkyl portions 

of said groups being optionally substituted with 1-5 halo and 1 group selected from 
OH and OCi_3alkyl. 

15 ' . ...... 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention relates to a compound represented by Formula I: 




I 

20 or a phannaceutically acceptable salt or solvate thereof, wherein: 

A and B may be taken separately or together, 
when taken separately, 

A represents halo, C^alkyl, OCi^alkyl or phenyl, said alkyl, phenyl 
and the alkyl portion of OCi^alkyl being optionally substituted with 1-3 halo groups; 
25 and 

B represents represents H, halo, Ci^alkyl, -OC^alkyl, -SCi-6'alkyl, C2- 
6 alkenyl, phenyl or naphthyl, said alkyl, alkenyl, phenyl, naphthyl, and the alkyl 
portions of -OC^alkyl and -SC^alkyl being optionally substituted with 1-3 groups 
selected from halo, OH, CH3O, CF 3 and OCF 3 ; and 
30 when taken together, 
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. A and B together represents, (a) Ci^aUcylene optionally substituted 
with 1-3 halo groups, and 1-2 R a groups wherein R a represents Ci. 3 alkyl, OCi_ 3 alkyl, 
C^ioarCi^alkylene or phenyl optionally substituted with 1-3 halo groups, or (b) C2- 
5 alkanediyl such that a 3-6 membered ring is formed with the carbon atom to which. 
5 they are attached, said ring being optionally interrupted with 1 double bond or 1-2 
heteroatoms selected from O, S and N, said 3-6 membered ring being optionally v 
substituted with C^alkylene, pxo, ethylenedioxy or propylenedioxy, and being further 
optionally substituted with 1-4 groups selected from halo, Ci^alkyl, haloQi^alkyl, Ci. 
3 acyl, Ci. 3 acyloxy, Ci- 3 alkoxy, Ci^alkylOC(O)-, C 2 -4alkenyl, C 2 ^alkynyl, d- 

10 3 alkoxyCi. 3 alkyl, G U3 alkoxyGi. 3 alkoxy, phenyl, CN, OH, D, NH2, NHR a and N(R a )2 
wherein R a is as previously defined; 

each R l represents H or is independently selected from the group 
consisting of: QH, halo, Cuoalkyl, Ci^alkoxy and Q-ioaiyl, said C MO alkyl, Ce-ioaryl 
and the alkyLportion of Cn6alkoxy ; being optionally substituted with 1-3 halo, OH, 

15 :OCi. 3 aUsyl, phenyl or na^hthyl ^yps, said phenyLand naphthyl being optionally % 
substituted with 1 7 3 substituents independently selected from halo, OCH 3 , QGF 3 , 
GH 3 , GP 3 and phenyl, wherein said phenyl is optionally, substituted with 1-3 hdo 
groups, ;. , \, . ; . • >. j. -i , : 

or two R 1 grpups taken together represent a fused Cs^alkyl or aryl ring, 

20 which may be optionally substituted with 1-2 OH or.R a groups, wherein R a is as 
defined above; < : . 

» . ... ^ : , y R? and R 3 4 are, taken tpgether.or separately; r . 

. ; srrrs 7 s ;pwhenjtaken together, C^dkm^K^l forming 

i25 rlxm&^to^^ lr^tete^ p, S, and }$;, ot (b) 

a fused 6-10 memberedrarpnu^ and 
^aromatic monocyclic o^bicyclic group being optionally substituted with 1-6 halo 
atoms^and 1-4 of QH, A. 3 alkyl, OC, 3 alkyl, haloC i- 3 alkyl, haloC^alkoxy, and 

f phenyl, said.-phenyl bein^ 
30 . select^ from halo, Gi. 3 ^yl, QCl-3a|ky]l , ? and said Ci-3alkyl and the Ci-3alkyl 
; portion pf OCi r 3alkyl being, optionally substituted with 1-3 halo groups; 

v.- ■ when taken separately* ; **. r .. v . ; ». -j,-... 

R 2 is selected from the group consisting of: (a) Cj.ualtyl optionally 
substituted with 1-6 halo groups and 1-3 substituents selected from OH, OCi-3alkyl, 

35 and phenyl, said phenyl being optionally substituted with 1-4 groups independently 
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selected from halo, OCH 3 , OCF3, CH 3 and CF 3 , and said Ci-3alkyl portion of OCl- 
3alkyl being optionally substituted with l-3,halp. groups; (b) phenyl or pyridyl 

optionally substituted with. l r 3fhalo, QjH or R a groups, with R a as previously defined; 
(c) C2-10 alkenyl, option^ycsubstimt^d with |-3 substituents independendy selected 
5 from halo, OH and OCl-3alkyl, said Ci^alkyi portion of OCi-3alkyl being 

optionally substituted >vith 1-3 .halo .groups; (d). , CH2CO2H; (e) t CH2C02Pl r 6alkyl; 
(f) CH2C(0)NHR a wherein R a . is as previously defined; (g) NH 2 , NHR a and N(R a ) 2 

wherein Rtis rasipr^yiojasly : de^ed;c> p&t& n&pay«q|>. «sipjriM5fBq waqi j-r po'jo 
' ' r ' . [ f :-■ (j - and,R^is?sel^^ ^ 
10, C 2 40dke^ 
aiylyheteroqy^ 

substituted with ^*%(b)j l^h^^ 

NH 2 , NHGudl^lti^ Ci^alkylS(0) x - wherein 

xisOi 1 or;2, Ci^alkylSOaNH-, H2NSO2-, C M alkylNHS0 2 - and (Ci^alkyl) 2 NS0 2 -, 
15 said Ci^alkyl andthe Chalky! portions pf said-groups being optionally substituted 

with phenyl and 1-3 halo groups, and 

R is selected from heterocyclyl, heteroaryl and aryl, said group being 
optionally substituted with I A gro.ups^selected frpm .halo, ££..49]^^^ 

with x as previously defoed^ 
20 alkyl>2NS02S CN, OH, QG l-4alkyl , and, s said,JCi T 4a|^yl andthe Cj^alky^ portions 

of said groups being.optionally substituted \yith 1-5 halo and 1 group selected from 
OH and OCi-3alkyl ; ,-v/ ; ... .; .., t; n r:ir . , ....... 

As used herein the following definitions are applicable. , s . t 
z . ...... "Ac" is acetyl, which is CH3C(0)-. 

25 "Alkyl", as well as other groups having the, prefix "alk",-such as alkoxy 

and alkanoyl, means carbon chains which ; may be linear ,pr branched, and ... . 
combinations thereof, unless the carbon chain is defined otherwise. Examples pf, 
alkyl groups include methyl, ethyl, propyl, isopropvl butyl, sec- and tert-butyl, pentyl, 
hexyl, heptyl, pctyl, nonyl, and the like. Where the specified number of carbon .atoms 

30 permits, e.g., from C3-C10, the term alkyl also includes, cycloalkyl groups,, and 

combinations of linear or branched alkyl chains -cpmbinpd with cycloalkyl structures. 
When no number of carbon atoms is specified, is intended. .,, v , 

"Alkenyl" means carbon chains which contain at least one carbon- 
carbon double bond, and which may be linear; or branched or combinations thereof, 
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unless the carbon chain is defined otherwise. Examples of alkenyl include vinyl, allyl, 
isopropenyl, pentenyl, hexenyl, heptenyl, 1-propenyl, 2-butenyl, 2-methyl-2-butenyl, 
and the like. Where the specific number of carbon atoms permits, e.g., from C5-C10, 
the term alkenyl also includes cycloalkenyl groups, and combinations of linear, 
5 branched and cyclic structures. When no number of carbon atoms is specified, C2-6 is 
intended. ... 

"Alkynyl" means carbon chains which contain at least one carbon- 
carbon triple bond, and which may be linear or branched or combinations thereof. 
Examples of alkynyl include ethynyl, propargyl, 3-methyl-l-pentynyl, 2-heptynyl and 
10 thelike. . v . : 

"Alkanediyl" refers to carbon chains that are bifiinctional, such as 
-CH2-, -(CH2)2-> -(CH2)3-, ; and the like. Alkanediyl groups are linear or branched, 
unless otherwise indicated. For comparison, alkyl groups are monofunctional. 

"Alkylene" as used herein refers to a carbon atom or carbon chain that 
15 is attached through a double bond. , ■ •...•/-. 

"Cycloalkyl" is a subset of alkyl and means a saturated carbocyclic ring 
having a specified number of carbon atoms. Examples of cycloalkyl include 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, and the like. A 
cycloalkyl group generally is monocyclic unless stated otherwise. Cycloalkyl groups 
20 are. saturated unless otherwise; defined. K 

"Aryl" means amono- or pplycyclic aromatic ring system containing 
carbon ring atoms. The preferred; aryls ^ monocyclic or bicyclic 6-10 membered 
(aromatic ring^sy steins, phenyl and naphtihyKare preferred aryls. The most preferred 

aryl is phenyl., x rt H*l<* c «,. WiC* io tyicu-^-' L r *:*> ai; ^ <v. ^ ./l 
j25 m fiif>;q f io:H§terpcycle^and "hetercyclyl" refer to saturated or unsaturated non- 

j.aromaticfrings^ one heteroatom ^elected from O.S 

.1 and N 1 , further including the o^ and SQ 2 . ^Examples of 

. h^terwycles include.teti^ydrpfur^ (THF), : ^ydrofiiran, 1,4-diqxane, morpholine, 

l,4rdithiane, piperazine, piperidine, 1,3-dioxplane, inri^ 
30 , pyrrolmej pyrrolidine, tetrahydropyran, dihydrppyran, oxathiolane, dithiplane, 1,3- 

dioxane, -1 ,3-dithiane, oxathiane, thiomorpholine and the like. 

. "Heteroaryr 1 means an aromatic or partially aromatic heterocycle that 

contains ;at least one ring heterpatom selected from O, S and N, (including SO). 

Heteroaryls thus include heteroaryls fused to other kinds of rings, such, as aryls, 
35 cycloalkyls and heterocycles that are not aromatic. Examples of heteroaryl groups 



-8- 



WO 03/104207 PCT/DS03/17898 



include: pyrrqlyl, isoxazolyl, isothiazplyl, pyrazolyl, pypdyl, oxazolyl, oxadiazolyl, 
thiadiazplyl, ^azolyl, imidazolyl, triazolyl, tetrazplyi, furyl, triazanyl, thienyl, 

pyiduaidyl, benzispxazolyU ; . 
dihydrobenzofjiranyl, indolinyl, pyridazinyl, indazplyj, i^indolyl, 
5 dihydrobenzothienyl, indolizinyl, quinplizinyl* rinnolinyl, phthalazinyl, quinazolinyl, 
naphthyri(finyl,xarbazo^^ 

isobenzylfuranyl, benamidazolyl, b^^ ... 
quinolyl, indolyl, isoqidnplyl/di^ and die like. For c , f 

heterocyclyl^d ^^^^^^g^^^ atoips 

10 are included, fonningi.lr3 rings, - j ^, *,-./. .u.cu* i t ;\f>pi. r -o ^m&i^q oi mt;-?£ru&sq *w* 
« » /.i lf Halo ,! and "Halogen" refer to fluorine, chlorine, bromine and iodine. 
GMorine anc^uo^^ prefi^^v^^e^m^ p^rred^y^^^ 

halogens are substituted pn,an alkyl.or alkpxy T grpup ? (e ? g ? ,CT30.md CF3CH2O). 

The term."pharmaceutical composition" > ,encompasses ; a r product 
15 comprising the active ingredient(s) and a carrier, as well as any product which results, 
directly or indirectly, from the combination, complexation or aggregation of any two 
or more of the ingredients, or from a dissociation or another type of reaction of one or 
more of the ingredients.. Accordingly, the pharmaceutical compositions of the present 
invention include those made by admixing a compound or compounds of the present 
20 invention and a pharmaceutical^ acceptable carrier. 

Compounds of Formula I may contain one or more asymmetric centers 
and can thus occur as racemates and racemic mixtures, single enantipmers, 
diastereomeric mixtures and individual diastereprners. All such isomeric forms are 
included. . ? . c • 

25 Some of the compounds described herein contain olefinic double 

bonds. Both E and Z geometric isomers are included in pure form as well as in 
admixture. 

Some of the compounds described herein may exist as tautomers, 
which have different points of attachment of hydrogen accompanied by one or more 
30 double bond shifts. For example, a ketone and its enol form are keto-enol tautomers. 
The individual tautomers as well as mixtures thereof are included. 

If desired, racemic mixtures of compounds of Formula I may be 
separated so that individual enantiomers are isolated. The separation can be carried 
out by methods well known in the art, such as the coupling of a racemic mixture of 
35 compounds of Formula I to an enantiomerically pure compound to form a 
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diastereomeric mixture, which is then separated into individual diastereomers by 
standard methods, such as fractional crystallization or chromatography. The coupling 
reaction is often the formation of salts using an enantiomeirically pure acid or base. 
Hie diasteromeric derivatives may then be converted to substantially pure 
5 enantiomers by cleaving the added chiral i-esidue from the diastereomeric compound. 

The racemic mixture of the compounds of Formula I can also be 
separated directly by chromatographic methods utilizing chiral stationary phases, 
which methods are well known in the ait 

Alternatively, enantiomers of compounds of the general Formula I may 
10 be obtained by stereoselective synthesisusing optically pure starting materialsor 
reagents. 

One aspect of the invention that is of particular interest relates to a 
compound of formula I wherein A and B are taken together and represent C 2 . 
5 alkanediyl such that a 3-6 membered ring is formed with the carbon atom to which 

15 they areattached, said ring optionally containing 1 double bond or 1-2 hetproatoms 
selected frpm O, & and N, : S2dd 3-6 membered ring being optionally substituted with 
CMalkylene, oxo, ethylenedioxy or propylenedioxy, and being further optimally 
substituted with 1-4 groups selected from halo, Ci^alkyl, halpCi^alkyl, C^acyl, C\ rr 
3 acyloxy, Ci_ 3 alkoxy, C^alkylOC(O)-, CWrtkenyl, C 2 -4alkynyl, Ci. 3 alkoxyCi. 3 alkyl, 

20 Ci. 3 alkoxyCi_ 3 alkoxy, phenyl, CN, OH, D, NH 2 , NHR a and N(R a ) 2 wherein R a 

represents Ci ;3 alkyl, OCi. 3 alkyl, C^ioarCi^alkylerie or phenyl optionally substituted 
with 1-3 halo groups. Within tfiis aspect of the invention, all other variables are ais 
defined with respect to formula E 

n m- -Ai s ir^iK^y Another aspectof the invention that is of more particular interest is a 
25 ^compound as .described above, wherein A and B are, taken together and represent a C 2 .4 
• membered ^ tq,5 membered ring is formed wi th die, f ? 

carbon atom toiWhich they ;are attached, optionally substituted with 1-2 groups 
selected from halo, C M alkyl, haloC M alkyl, Ci_ 3 alkoxy, Ci- 3 alkoxyCi- 3 alkyl, Ci_ 
3 aikoxyCV 3 alk6xy and phenyl. Within this aspect of the invention, all other variables 
30 are as defined with respect to formula I. 

Even more particularly, an aspect of the invention that is of interest 
relates to a compound as described above wherein A and B are taken together and 
represent a C2-4 alkanediyl group such that a 3-5 membered ring is formed with the 
carbon atom to which they are attached, said ring being unsubstituted or substituted 
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with 1-2 halo groups. Within this aspect of the invention^ all other variables are as 
defined with respect to formula L 

Even more particularly,: an aspect of theinvention that is of interest : 
relates to a compound as described above wherein the 1-2 halo groups are fluoro 
5 groups. Within this aspect of the invention, all other variables are as defined with 
respect to formula L 

? :: f , v.* i , r < 4n another,aspect of the invention,that is of interest, a compound of 
formula I is disclosed wherein two Regroups represent H and one R.\i$. selected from 
■ . thegro ft p.coMistin^ 
10 ,oalkyl, aioaryl^&e^ 

1-3 halo, OH, OCi^alkyl, phenyl or naphthyl groups, said phenyl and naphthyl being 
optionally substituted with 1-3 substituents selected from: halo, OCH3, OCF3, CH3, 
CF 3 and phenyl, wherein said phenyl is optionally substituted with 1-3 halo groups. 
Within this aspect of the invention, all other variables are r as defined with respect to 
15 formula I. 

More particularly, an aspect of the invention that is of interest relates, to 
a compound of formula I wherein one R 1 group represents H and two R^grpups are 
selected from the group consisting of: ; OH, halo, Ci_i 0 alkyl andCi^alkoxy, said Ci. 
loalkyl and the; alkyl portion of Ci^alkoxy being optionally substituted with 1-3 halo 
20 groups. 1 Within this aspect of the invention, all other variables are as defined with 
respect to formula L 

Even more particularly, an aspect of the invention that is of interest 
relates to a compound of formula I wherein two R 1 groups represent halo or methyl. 
Within this aspect of the invention, all other variables are as defined with respect to 
25 formula! 

In another aspect of die invention, a compound of formula I is 
disclosed wherein R is taken separately from R and is selected from the group 
consisting of : (a) Ci-ualkyl optionally substituted with 1-6 halo groups and 1-3 
substituents selected from OH, OCi-3'alkyl, and phenyl, said phenyl being optionally 

30 substituted with 1-4 groups independently selected from halo, OCH 3 , OCF 3 , CH 3 and 
CF 3 , and said Ci-3alkyl portion of OCi^alkyl being optionally substituted with 1-3 

halo groups; (b) phenyl or pyridyl optionally substituted with 1-3 halo, OH or R a 
groups; (c) C2-10 alkenyl, optionally substituted with 1-3 substituents independently 
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selected from halo, OH and OCi-3alkyl, said Ci-3alkyl portion of OCi_3alkyl being 
optionally substituted with 1.-3 halo groups; (d) CH2CO2H; (e) CH2C02Ci^alkyl; 
(f) CH2C(0)NHR a and(g) NH2> NHR a and N(R a >2 , and 

R a represents Ci. 3 alkyl, OCi^alkyl, C^ioarGi^alkylene or phenyl 
5 optionally substituted; with 1-3 halo groups. Within this aspect of the invention, all 
other variables. are as originally defined with respect to formula! 

More particularly, an aspect of the invention is dii^loisedwKerein R 2 is 
taken separately froiii R 3 and is QJualkyl optionally substituted with 1-6 halo groups 
and 1-3 substituents selected from OH, OGi-3alkyl and phenyl, said phenyl being 

10 optionally substituted with 1-4 groups independently selected from halo, OCH 3 , 

OCF3, CH3 and CF 3 , and the alkyl portion of OCi-3alkyl being optionally substituted 

with 1-3 halo .groups. Within this aspect of the inventicm, all other variables are as 
originally defined ,with respect to formula I. 

• ; Even more particularly, an aspect of the invention that is of particular 
15 interest relates to at compound of formula I wherein R 2 is taken separately from R 3 and 
represents 1 methyl or cycloprbpyl: Within this aspect of the invention, all other 
variables are a!s originally defined With respect to formula! 

In a different aspect of the invention, a compound that is of interest is 
defined in accordance with formula I wherein R 3 is taken separately from k 2 and is 

20 selected from the group consisting of: Ci-^alkyl, ^-loaltenyl, SCi^d^U Q-ioaryl, 
heterocyclyl and heteroaryl, said alkyl, alkenyl, aryl, heterocyclyl, heteroaryl and the 
^alkyl portion of SCi^alkyl being optionally substituted with (a) R; (b) 1 1-6 halo 
groups and (c) 1-3 groups, selected'from OH, NH 2 , NHCi^alkyl, N(£i4alkyl)2) Ci- 
4 alkyl, OCl^alkyl, CN, Ci^alkylS(0) x - wherein x is 0, 1 or 2, Ci^alkylSOaNH-, 

25 !' A H§TO^Gi<^^ Gi-4alkyl 
p^iorfs of Md^^ups' being Optionally stibstitiited' with : pheny! and 1-3 halo r groups, 
^and R'is selected from heterocyclyl, heteroaryl and aryl, said group being optionally 
substituted with in groups selected from halo,.Ci-4alkyl, CUalkylS(0) x -; \yith x as 

5 preViousty^^ 

30 M , CN, OH, OCi4alkyl , and, said Ci^alkyl and the Chalky! portions of said groups 
being optionally substituted with 1-5 halo and 1 group selected from OH and OCi- 
3alkyl: Within this aspect of the invention, all other variables are as originally defined 
with respect to formula I. 
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• More particularly, a compound that is of interest is defined in 
accordance with formula I whereirfR 3 is:taken separately from R? and is selected from 
the j^up consisting said groups 

being 'optionally substituted with (a); R; (b) v 1*6 halo groups and (c) 1-3 groups; r?u t, rr.. 
5 selected' from OH, NH 2 , NHCi*alkyl; N(Ci4alkyl)i, 0f4alkyli QPi^alkyl, jBNf@ti n 

4 alkylS(0)£ wherein x is 0,4 ^ & 
(GiUalkyl)^NfS02Ssaid G^all^l Md the^^ 

optibriMy's^ 

inventiohVall other vanables^^ 




benzimidazolyl, indolyl, benzbfuranyl, aSid dihydrobenzoManyl, said heteroaryl 
15 groups being optionally substituted with: (a) R; (b) 1-6 halo groups or (c) i -3 groups 
selected from OH, NH 2 , NHC M alkyl, N(C M alkyl) 2 , Ci^alkyl, OCiUalkyl, CN, C,. 

4 alkylS(0) x - wher&i x is 0, 1 or 2, CiualkylSOzNH-, H 2 NS0 2 -, C M alkylNHS0 2 -, 
(Cualkyl) 2 NSOr , said Gi^alkyl and the CI i4alkyl portions of said groups being 



optionally substituted with phenyl and' 1*3 htfo groups, and R is selected from t< 
20 heterocyclyl, heteirbaryi and aryl, said j^up beii^ with 1-4 H 

groups selected from halo, Ci-4alkyl, OH, OCiUalkyl, and, said Ci-4alkyl and the 
Ci-4alkyl portions of said groups being optionally substituted with 1-5 halo groups 
and 1 group selected from OH and OCi-3alkyl. Within this aspect of the invention, 
all other variables are as originally defined with respect to formula L 

25 " ? : In a different "aspect of thfe' invention that is of interest, a compound of 

formula I is described whereiti R 2 and R^are takeii together and represent: (a) aC3-8' r 
alkanediyl forming a fused 5-10 membered non-aromatic ring optionally interrupted 
with 1 double bond, and optionally interrupted by l heteroatom selected from O, S 
and N; or (b) a fused 6-10 membered aromatic monocyclic or bicyclic group, 

30 said alkanediyl and aromatic monocyclic or bicyclic group being 

optionally substituted with 1-3 halo atoms, and 1-2 of OH, Ci^alkyl, OC^alkyl, 

haloC i. 3 alkyl, haloCj^alkoxy and phenyl, said phenyl being optionally substituted 
with 1-2 groups independently selected from halo,' Ci- 3 allcyi, OCiUalkyl , and said 
Ci-3alkyl and the Ci_3alkyl portion of OCi-3alkyl being optionally substituted with 
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1-3 halo groups. Within this aspect of the invention, all other variables are as 
originally defined with respect to formula I. 

More particularly, an aspect of the'invention that is of interest relates 
to a compound of formula I wherein R is selected from heterocyclyl, heteroaryl and , 
5 kryl, said group being optionally substituted with 1-4 halo groups and 1-2 groups 
seledted from Ci^alkyl, C M alkylS(0) x -, wherein x is 0, 1 or 2, C M altylSp2NH-, 
H2NSO2-, Ci^alkylNHSOr, (C^alkyl^NSCV, CN,OH and OGi^alkyl, said Ci- 
4alkyl and the Ci-4alkyl portions of said groups being optionally substituted- with 1-3 
halo groups and 1 group selected from OH and OCi-3alkyl. Within this aspect of the 
10 invention, all other variables are as originally defined with respect to formula L 

Species falling within the scope of the invention include those 
disclosed in the examples. Illustrative but nonlimiting examples of compounds of the 
present invention that are inliibitors of 1 1 p-HSD-1 are those of the following 
structural formulae: 
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F 

and the pharmaceutical^ acceptable salts and solvates thereof. , , 

In a different aspect of the invention, a pharmaceutical composition is 

5 addressed comprising a compound in accordance with formula I or a salt or hydrate 
thereof, in combination with a pharmaceutically acceptable-carrier. 

In another aspect of the invention, a method of treating hyperglycemia, 
diabetes or insulin resistance in a mammalian patient in need of such treatment is 
addressed, which comprises administering to said patient an effective amount of a . 

10 compound in accordance with formula I or a salt or solvate thereof . 

In another aspect of the invention, a method of treating hon-insulin 
dependent diabetes mellitus is disclosed in a mammalian patient in need of such 
treatment comprising administering to the patient an anti-diabetic effective amount of 
a compound in accordance with formula I. .■..»/ - 

15 In another aspect of the invention, a method of treating obesity in a 

mammalian patient in need of such treatment is disclosed comprising administering to 
said patient a compound in accordance with formula I in an amount that is effective to 
treat obesity. v ■ ' ' ' - 

In another aspect of the invention, a method of treating Syndrome X in 

20 a mammalian patient in need of such treatment is disclosed, comprising administering 
to said patient a compound in accordance with formula I in an amount that is effective 
to treat Syndrome X. 
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In another aspect of the invention, a method of treating a lipid disorder 
selected from the group conisting of dyslipidemia, hyperlipidemia, 
hypertriglyceridemia, hypercholesterolemia, low HDL and high LDL in a mammalian 
patient in need of such treatment is disclosed, comprising administering to said patient 
5 a compound in accordance with fonpula I in an amount that is effective to treat said 
lipid disorder. ' 

In another aspect of the invention, a method of treating a^herosplerosis 
in a mammalian patient in need of such treatment is disclosed, comprising 
administering, to said patient a compound in accordance with formula I in an amount . 
10 effective to treat atherosclerosis. . - . . .... . 

In. another aspect of the invention, a method of treatiiig a condition 
selected from the group consisting of: (1) hyperglycemia, (2) low glucose tolerance, 
(3) insulin resistance, (4) obesity, (5), lipid disorders, (6) dysUpidemia,,.(7) , 
hyperlipidemia, (8) hypertriglyceridemia, (9) hypercholesterolemia, (10) low HDL 
15 levels, ,( 1 1) • high LDL levels, (12) atherosclerosis and its sequelae, (13) vascular 

restenosis, (14) pancreatitis, (15) ,ab[dpminal obesity, (16) neiprodegeneratiye disease, 
(17) retinopathy,, CIS) nephropathy, ; (19) neuropathy, ,(20) .Syndrome X, and other 
conditions and disorders where insulin resistance is a component, in a mammalian 
patient in need of such treatment is disclosed, comprising administering to the patient 
20 a compound in accordance with formula I in an amount that is effective to treat said 
condition. 

In another aspect of the invention, a method of treating a condition 
selected from the^^up:cpnsteti^^ . 

(3) insulin resistoce^ o^ity^ 
lP hyperlipidemia, ($^ypprt£^ (IQ) low HDL 

levels, (11) Mgh^L,|eyels, r (12)^en?^]^osis a^d r i^s^ud^, (g^jg^ 
restenosis, (14) pjmcpatitis, (15) , ab t dqnunal obesity, Q6) neurp^generati^ disease, 
(17) retinopathy, £18) nephropathy, (19) neuropathy, (20) / ( Syndrome ,X, .and other 
conditions and ; diso^rs, where insuM in a mammalian 

30 patient in need of such treatment.tCom^sing administering to the patient an effective 
amount of a compounds defined in formula I and a compound selected from the 
group consisting of :. r : >1 y. i 

, (a) DPrlV inWbitors; 
(b) insulin sensitizers selected from the group consisting of (i) PPAR 
35 agonists and (ii) biguanides; 
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(c) insi^n and insulin mimetics; v - ,-■ - f} v 

(d) sulfonylureas and pther insulin secretagogues; 
i (e) a-glucosidase inhibitors; 

■;}\ .-*.}*- . , ; , - (f) glucagon receptor antagonists; ( .,. . r .,. 

5; > (g) GIP ; l,G^ , r , : ,. , . , r 

.v,.-v , (h).Gff,GIP,mim ;;1 )f r;c : . ^ 

. (i) PACAP|, PACAP mimetics, ancl PACAP raptor 3, ^onists; 
r ; , (j)cholestq^ 

; . , , ( > :i ) (i} HMG-CqA recjuctase ^i^b^pis,^) /s^u^lx|i^s»^ (aU> |U^thiyl 
10 / • - dcqholvmco^.^ 

oxidants; 
(k) PPAR5 agonists; 
15 (1) antiobesity compounds; 

(m) an ileal bile acid transporter inhibitor 
(n) Mti-inflanunatpry : agents excluding glucocorticoids; and 
(p) protein tyrosine phosphatase-IBi (PTP-1B) inhibitors, 
said compounds being administered to the patient in an amount that is effective to 
20 treat said condition. . - 

In another aspect of the invention, a method of treating a condition 
selected from the group consisting of hypercholesterolemia, atherosclerosis, low HDL 
levels, high LDL levels, hyperlipidemia, hypertriglyceridemia aiid dyslipidemia, in a 
mammalian patient in need of such treatment is disclosed, comprising administering 
25 to the patient a therapeutically effective amount of a compound as defined in formula 
I and an HMG-Co A reductase inhibitor. . 

More particularly, in another, aspect of the invention, a method of 
treating a condition selected from the group consisting of hypercholesterolemia, 
atherosclerosis, low HDL levels, high LDL levels, hyperlipidemia, 
30 hypertriglyceridemia and dyslipidemia, in a mammalian patient in need of such 
treatment is disclosed, wherein the HMG-CoA reductase inhibitor is a statin. 

Even more particularly, in another aspect of the invention, a method of 
treating a condition selected from the group consisting of hypercholesterolemia, 
atherosclerosis, low HDL levels, high LDL levels, hyperlipidemia, 
35 hypertriglyceridemia and dyslipidemia, in a mammalian patient in need of such 
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treatment is.disclosed, wherein the HMG^CoA reductase inhibitor is a statin selected. . 

from the group consisting of lovastatin, simvastatin, pravastatin, fluyastatin, 

atorvastatin, itavastatin, ; ZD-4522 and rivastatin. * : , 

. f . In another aspect of the invention, a method for treating atherosclerosis 
5 1 in a human patient in need of such treatment is disclosed, wherein the HMQ-rCo A „ 

reductase inhibitor is a statin and r further comprising administering a cholesterol 

absorption^inhibitor, ; ,v j - \ ., , r : 

, - , . j . ■ ij. • - ■ More particularly, in another aspect of the invention, a method for 

tr^ting atherosclerosis in a human, patient in n ? . 

10 wherein the HMG r Go A reductase inhibitor is a statin and the cholesterol absorption 

inhibitor if ezetimibe. j.., - , v/ ; t?:.;.'-.ji-.v :■•.,--•* > > >v .. H • "x^r... 
n r lnianother aspect of the invention, a 

disclosed which comprises , . : ..r >a << • • 

(1) a compound according to formulai, r v / * . , . >• - uy ,A 

15, (2) a compound selected from ^e gi^up^cpnsisting.of : :i , , :l 

; •.!:« - ^»^ifri,'<a):WrIV:inMbitois> ; 

?• . \ . v .: (b) insulin* sensitizers selrc^Aom ( the group consisting of (i)PPAR 
agonists and (ii) biguanides; f : ; I ; : . , , , : . :...-v*iV- 

i (c) insulin x and insulin mimetics; 

20 ; t* . ^ ■ . . ^(d)s 

. ; . r v(e>CH^HSP^ v . . - 

25 &ojXuX*?i*#(i) PACAP, PACAP mimetics, and PACAP receptor 3 agonists; 

BJ8A <aqsn» rat<& W^te?^^ pup,cf>i^^.pf , 

<(i)rHMjS:d^^ ^tinyl, dcohol, mcptinip, . 

lacidtor *s^^ (v) ; PPA^o/y ,^4^o^te, iG (^) 

inlubitprs^ , (yii) : acyl CoA:cholesterql acyl^sferase : 

30 vinhibhors,:^ . : . <», ... , : v ; , ; , 



.(1) antiobesity compounds; 



fr^rar?--*.^(nO. .an. ileal bile acid transpojter inhibitor; 

c (n) anti-inflammatory agents other than glucocorticoids; and 
35 (o) protein tyrosine phosphatase- IB (FTP-IB) inhibitors; 
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(3) aphamaceuticallyacceptoblecanier., .., _ 

The term ^ "pharmaceutically acceptable salt" refers to salts prepared 
from pharmaceutically acpeptable^bases or acids including inorganic or organic bases 
5 and inprganic or prganic acids. .Salts derived from inorganic bases include aluminum, 
ammoniun^^ 
manganpusjipptom^ 

anmpiuun^vc^ saljg, a , ^dte i^Jhp s^Ud fopn 

may exist in more thai^^pne ^sta^tpjctu^ i^ff^jsS^^ 

10 and polyhydrate?. SYCVl* iVC'tfb BiHretrar r^iq feYCVfc wds©* 3 sgouf^J 

Salts idedyed from-pharmaceutically, acceptable-organic bases include 

salts of primary;* naturally 

occurring substitut€^ anMnes, Gyglic amines^ and basic ion exchange resins, such as 

arginine, betaine^ Qaffeine >r chpline^ diethylamine, 2-- 

15 'diethylaminoethanol^ N- 

ethyl-morpholine, N-ethylpip^ridine, glucamine, glucosamine, histidine, hydrabamine, 
isopropylamine, lysine, methylglucamine, morpholine, piperazine, piperidine, 
polyamine resins, proc^e,-purinQS, theobromine, trie&ylamine, ta±qaeAylamine, . 
tripropylamine; tromethainine and the like. 

20 » ... . c . a.urrtWhen the,cpmppund;pf f the present invention is basic, salts may be 
prepared from'pharmaceutically^acceptable acids, including inorganic and organic 
acids. Such acids include acetic, benzenesulfonic, benzoic, camphorsulfonic, citric, 
ethanesulfonic, -fumade, gluconic, glutamic, ; hy(tobrpinic, hy^ocUoriq, ise^pnic, 
lactic, maleic,,malic, mandelic, methanesulfonic, mucic, nitric, pamoic, pantothenic, 

25 .phosphoric, succinic, sulfuric, tartaric, p-toluenesulfonic acid arid the like. 

(Particularly fpreferred pharamaceutically acceptable acids include citric, hydrobromic, 
hydrochloric, maleic, phosphoric, sulfuric, and tartaric acids. In most cases, t 
compounds of the present invention are basic because the triazole ring is basic. The 
triazole compounds of this invention may also be made and handled as non- .. 

30 pharmaceutically acceptable salts (e.g. trifluoroacetate salts) during synthesis before 
they are used in making pharmaceuticals. : ; t ■ . ■ 

. ,■ * , 4 ; , It will be understood that, as used herein, references to the compounds 
of Formula I are meant to also include the pharmaceutically acceptable salts, and also 
salts that are not pharmaceutically acceptable when they are used as precursors to the 
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free compounds or their pharmaceutically acceptable salts or in other synthetic 
manipulations. 

"Solvates, and in particular, the hydrates of the compounds of formula 
I are included in the present invention as well. 
5 Metabolites of the compounds of this invention that are therapeutically 

active and that are also defined by Formula I are also within the scope of this 
invention. Prodrugs are compounds that are converted to therapeutically active 
compounds as they are being administered to a patient or after they have been 
administered to a patient Prodrugs, which themselves dp not have the structures 

10 claimed herein, but which are converted to active compounds defined by Formula I 
during or after administration to, a mammalian patient, are prodrugs and are 
compounds.of this invention, as are their active metabolites that are defined by 
Formula! ; 

The compounds described herein are ^selective inhibitors of the • 

15 llp-HSBl enzyme. : 5 Thus, the, present invention relates to the y$e of the llgi-HBDl 
inhibitor for inhibiting the reductase activity of 1 1 p r hydroxysteroid dehydrogenase, 
which is responsible for the conversion ofccortisonp to cprtisol. Excess Cortisol is 
associated with numerous disorders, including ND^DM, obesity, dyslipidemia, insulin 
resistance and hypertension. Administration of the compounds decreases the level of 

.20 Cortisol andpther 1 1 g-hydroxysteroids ; m target tissues, thereby reducing the effects of 
excessive amounts, of Cortisol and Qtherj> 1 1 p^hydroxyste^roids. Inhibition of 1 1 P-HSD 1 
can be used to^treat and control diseases mediated by abnormally high levels of Cortisol 
*;and;other41^^ as NE)DM, obesity, hypertension and 

dyslipidemia. ^ggp ^>t©j? tn.i^-fJGi i~*imwvz ^«*ucisj<y:'f i.u -.'v 

y25. ffjfr; phf.fi 04 <x^M>resent invention includes the use of an 1 ip-HSDi inhibitor for 
jjth&ta^^ jpet. of or lacing toe 

^risfeofde^elpping the ctiseases ^d>con^^ herein, as mediated 

; i.by excess or juncontoU^^qunts of Cortisol and/or other corticosteroids in a 
; mammalian patient, particularly^ human, by the admmstration of an effective 
30 amount of a compound of formula I,ar, a pharmaceuticall^ acceptable salt or solvate 
thereof. Inhibition of the 1 1 P-HSDI- enzyme limits the conversion of cortisone, which 
is normally inert, to Cortisol, which can cause or contribute to the symptoms of these 
diseases and conditions if present in excessive amounts. . 
NIDDM and Hypertension . 
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The compounds of this invention are selective inhibitors of 1 1 p-HSD 1 
oyer llp-HSD2, JVhile the inhibition of,l iP-HSDl is useful for reducing Cortisol 
levels and toting conditions related thereto, injiibition of UP-HSD2 is associated 
with serious side effects, such as hypertensiqn. ... ^ :/>r; : . y : ^ x . 
5 f . . Cortisol is an important and well recognized Mjd-i^ainmatory 
hormone* which also acts as. «n aptagonist,to the action of imuUta in the .liver, such 
that insulin sensitivity is reduced, resulting in increased ^uconLeogcaiesis and elevated 
levels of glucose in the liver. r Patients r who already .lmve, j^used glucose toler^ce 
haye ( a greater probability of developing ^2^at^t^injhe ^encp of abnormally 

10 _ high levels of Cortisol,,;,,. r ; , r: ^fa^ ty* ns* qj. w j ffe-H?©! 

* . ... High levels of Cortisol in tissues where the mineralocorticoid receptor 

Cortisol and cortisone in specific tissues in, f aypr of cortisone. 

Administration of a therapeutically effecti ve amoimt of an -11 P-HSD 1 
15 inhibitor is effective in.treating, controlling and ameliorating the symptops NIDDM, 
and administration of a therapeutically effective amount of an llp-HSDl inhibitor on 
a regular basis delays or prevents the onset of NIDDM, particularly in humans. 
Obesity. Metabolic Syndrome, pvslipidemia 

Excessive levels of Cortisol have been associated with obesity, perhaps 
20 due to increased hepatic gluconepgenesis. Abdominal obesity is closely associated 

with glucose intolerance, hyperinsulinemia, hypertriglyceridemia, and other factors of 

Syndrome X, such as high blood pressure, elevated VLDL and reduced HDL. 

Montague et al., Diabetes, 2000, 49: 883-888. Thus, the administratipn of an 

effective amount,of ; an 11 p-HSDl inhibitor is useful in the treatment or control of 
25 obesity. Long-term treatment with an 1 1 P-HSDl inhibitor is also useful in delaying 

or preventing the onset of obesity, especially if the patient uses an 1 1 P-HSD 1 

inhibitor in combination with controlled diet and exercise. 

By reducing insulin, resistance and maintaining serum glucose at 

normal concentrations, compounds of this invention also have utility in the treatment 
30 and prevention of conditions that accompany Type II diabetes and insulin resistance, 

including the metabolic syndrome ("Syndrome X"), obesity, reactive hypoglycemia 

and diabetic dyslipidemia. 

Atherosclerosis 

As described above, inhibition of 11 p-HSDl activity and a reduction 
35 in the amount of Cortisol are beneficial in treating or controlling hypertension. Since 
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hypertension and dyslipidemia contribute to the development of atherosclerosis, 
administration of a therapeutically effective ampunt of an 1 lp-HSDl inhibitor of this 
invention may be especially beneficial in treating, controlling, delaying the onset of or 
preventing atherosclerosis. 

5 OtherUtilities . ; v , 

The following diseases, disorders and conditions can be treated, 
controlled, prevented or delayed, by treatment with the compounds of this invention: 
(1) hyperglycemia, (2) low glucose tolerance, (3) insulin resistance, (4) obesity, (5) 
lipid disorders, (6) : dyslipidemia, (7) hyperlipidemia, (8) hypertriglyceridemia, (9) 

10 hypercholesterolemia, . .(10)jow HpLtevds, . (11) high LDL levels, (12) 

atherosclerosis and its sequelae, (13) . vascular restenosis (14) pancreatitis, (15) 
abdominal obesity, (16) neurodegenerative disease, (17) retinopathy, (18) 
nephropathy, (19) neuropathy, (20) Syndrome X, and other disorders where insulin 
resistance is a component . , . ^ v , _ . * "7* 

45 .The 4 above diseases and conditions can be treated using the compounds 

of formula I, or the compound can be adimnistered to prevent or reduce the risk of 
develppintg the diseases and, conditions described herein. Since concurrent inhibition 
of 1 1 (3-HSD2 may have deleterious.side, effects or may ac^^mpfeeuse the amount 
of Cortisol in the target tissue where reduction of Cortisol is desired, selective 

20 inhibitors of 1 1 J3-HSD1 vdp Kttle or no inhibition pf . 1 1 $rHSD2 are <^sirable. 

The 1 IB-HSDl inhibitors of formula Lgenerally have an inhibition 
constant IC50 pf less than about 500 nM, and preferably less than about 100 nM. 
, (Generally, theJCso ratio > for ^11B-HSD2 to.l 16-HSD1 of a compound is at least about 

two or more, pfel^X^ Wm^^^^f^™^ 
f 25 , Jwith.anJ^^ of about 100 or greater. For example, 

Nforpbmpounds.having an IC50 the compounds ideally demonstrate an inhibition 
constant IC50 against liB-HSD2 greater than about 500 nM, and preferably greater 
than 1000 nM. „ , ... . ' 

r ^ . Comppimdsof Epfmulali^ 
30 , j moreother drugs in.the treatment, prevention, suppressipn or amelioration of diseases 
pr conditions for ;which ^ .. ^ 

• Typically the combination pf the drugs is safer or more elective than either drug 
alone; or the combination is safer or more effective than would be expected based on 
the additive properties of the individual drugs. Such other drug(s) may be 
35 administered, by a route and in an amount commonly used contemporaneously or 
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sequentially with a compound of Formula L x When a (compomdirf Formula i is used 
contemporaneously ;with .one or s moi^ other drugs, . a combination product containing 
such pther,dmg(s) ^ . 
combinationtherapy also includes therapies in w;hich the compound of Formula I and 
5 one or more other drugs are adj^st^^on^ schedules, Itis ^ 

contemplated that when used in combination, with other ^tiveing^ents, the^ 
compound of the present invention or the other active ingredient or both may be used 
effectively.in lower doses than when each is used alone. Accordingly, the 
pharmaceutical compositions of the present invention include those that contain one 
10 ori " " 




combination.with,a compound of Formula 1, and either administered separately or in 
the same pharmaceutical composition, include, .but are not limited to: 
(^(^p£dtf.^ 

15 (b) insulin sensitizers including ,(i) PPARy f agonists siich as die 

gtitazpnes,(e.g. troglitazone, pioglitazone, englit^zone, MCC-555, rosiglitazone, and 
the like), and other PPAR ligands, including PPARcf/Y^dual ^gonists, such as KRP- 
297, and PPARa agonists such as gei^brpzil, clpfibrate, fenofibrate and bezafibrate, 
and(ii)biguanide«, suchasmetfo^n - . ..■»•. 

20 (c)insuUnorinsulinmimetics; t ...... 

• -. , 4 (d) sulfonylureas and other insulin secretagogues such as tolbutamide 
and glipizide, meglitinide s and,related materials; 

. , : . ; (e) Ofglucosidase inhibitors (such as ap^bose); M - 
• . f , . . . (f) glucagon receptor antagonists such as those disclosed in WO 
25 98/04528, WO 99/01423, WOOO/39088 and WO 00/69810; .. • _ 

■ i : . ■ (g) GLP-1, GLP-1 mimetics, and GLP-1 receptor agonists such as 
those disclosed in WO00/42026 and WO00/59887; <: .... 

, (h) GBP, GIP mimetics such as those disclosed in WO00/58360, and 

GIP receptor agonists; 

30 (i) PACAP, PACAP mimetics, and PACAP receptor 3 agonists such as 

those disclosed in WO 01/23420; 

cholesterol lowering agents such as (i) HMG-CoA reductase 
inhibitors (lovastatin, simvastatin, pravastatin, fluvastatin, atorvastatin, rivastatin, 
itavastatin, rosuvastatin, and other statins), (ii) sequestrants (cholestyramine, 

35 colestipol, and dialkylaminoalkyl derivatives of a cross-linked dextran), (iii) nicotinyl 
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alcohol, nicotinic acid or a salt thereof, (iv) inhibitors of cholesterol absorption, such 
as for : example ezetimibe andbeta-sitosterol, (v) acyl CoAxholesterol acyltransferase 
inhibitors, such as for example avasimibp, and (vi) anti-oxidants such as probucol; . 
(k) PPARS agonists, such as those disclosed in W097/28149; , 
5 (1) antiobesity compounds such as fenfluramine, dexfenfluramine, 

phentennine, sibutramine, orlistat, neuropeptide Y5 inhibitors, CB1 receptor in verse 
agonists and antagonists, and p3 adrenergic receptor agonists; 

(m) an ileal bile acid transporter inhibitor, 
a : : (n) agents intended for use in inflammatory conditions otherjthan 
10 glucocorticoids, such as aspirin, non-steroidal anti-inflammatory drugs,, azulfidine, , 
andcyclooxygenase 2 selective inhibitors, and ; { , ^ ... 4 

(o) protein tyrosine phosphate-IB (PTP- IB) inhibitors. . 
. ; The above combinations indtadp. a compound of formula I, or a 
pharmaceutical^ acceptable salt, hydrate or .solvate thereof, not only with one or more 
15 otherjactive compounds. : Non 7 limiting examples include cqmbinatipns of .comppmids 
of;Formula I witktwo or/mpre active con^unds selected from big^anittes, . . . . r 
♦sulfonylureas,. HMG-Go A reductase inhibitors,PPAR agonists, VTP-IB iriiibitors, 
DP4V inhibitors and anti-obesity compounds, , 

Any suitable route of administration may be employed for providing a 
20 i mammal; especially a human, with an effective, dose of a compound pf the present 
invention. Forjexample, oral, rectal, topical, parenteral, ocular, pulmonary, nasal and 
the like-may jbe employed. Dosage forms include tablets, troches, dispersions, 
f suspe^i^;,^oluti ^p^, omtmei^ts, ^^ok^.aiijd^e Jdte : Preferably 

25 aqmiwat^^ 

(paitieul^ ,9^ admmstratiop, the t conditicm being 

atreatedfmd^e seventy >of the cpnditiop. .Such^qsages may t>e f ^ertain^i readily by 
a person skiUed in thwart. r , , . ... t .; ^ . . ,^ u . 

i'"'-^t>. When treating or preventing the diseases and conditions described 

30 ;herein;.for which cpmppunds.of Formula I are indicated, satisfactory results, are 

obtained when the compounds of the invention are administered at a daily dosage of 
from about about O.l.to about 100 milligram per kilogram (mpk) of bodiy ^eight, 
5 preferably given as a single daily dose or, in divided doses about two to six times a 
day. : The total daily dosage thus ranges from about 0.1 mg.to about 1000 mgs., 
35 preferably from about 1 mg. to about 50 mgs. In the case of a typical 70 kg adult 
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human, jthe total daily dose wUljange j&pm^bu^? mgs. to ajbput 350 mgs. This 
dosageniay be adjusted^ provide the ppti^ n \ ? 

, . p. f :r ^Another asp^t of the 
composition y/hich comprise a cpmppun f 
5 acceptable salt, hydrate otr solvate thereof, in .combination with a phannaceutically 

acceptable carrier.;,^ , , t ^,^ { ^ r;,,,,, d ^ u.^i^^ciapc- 

v w ai * Thecqmpositions include compositions suitable for oral, rectal, 
topical, parenteral (including,subcutaneous,, intramuscular n and intravenous), ocular 
(ophthalmic) i( ti^sdenn^ 
IQj administrate 

nature an^ the active ingredient They may 

beicony^i^ 

well-known in the art of pharmacy. 

, The .compound of Formula Leap be combined with 1^ 
15 canier accordingly conventional, pharmaceutical compounding techniques. Carriers 
take a wide variety of forms. For example, carriers for oral liquid compositions 
include, e.g., water^glycols, oils^alcohqls, -flavoring agents, preservatives, coloring 
agente and other, component 

elixirs and solutions. , Carriers such as stashes, sugars and inipro^staUme cellulose, 
20 diluents, granulating agents, lubricants^ binders, ,$$ii^^ting ag^pts^d.&e^^^^ 

used to prepare oral solid dosage forms, e.g.^ppwders, hard and soft capsules and . 

tablets. Solid oral preparations are ( preferred : oyer oral r liquids. 

The oral.solid.dosage forms, may also contain a binder such as gum 

tragacanth, acacia, corn starch or gelatin; excipients such as dicalcium phosphate; a 
25 disintegrating agent such as corn starch, potato starch, alginic acid; a lubricant such as 

magnesium stearate; and a sweetening agent such as sucrose, laptpse or .saqchfuin. 

Capsules may also contain a liquid carrier such as a fatty oil. 

, . Various other materials may be present to act as coatings or to modify 

the physical form of the dosage unit. For instance, tablets may be coated with shellac, 
30 sugarorboth. § 

Tablets may be coated by standard aqueous or nonaqueous techniques. 

The typical percentage of active compound in these compositions may, of course, be 

varied from about 2 percent to about 60 percent on a w/w basis. Thus, tablets contain 

a compound of formula I or a salt or hydrate thereof in an amount ranging from as low 
35 as about 0.1 mg to as high as about 1.5g, preferably from as low as about 1.0 mg to as 
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high as about 500 mg, and more preferably from as low as abput 10 mg tp as high as 
about 100 mg. J 
V, Oral liquids such as syrups or elixirs may contain, in additipn to t the 

active ingredient, sucrose as. a sweetening agent, methyl and propylparabens as 
5 preservatives, a dye and a flavoring such as cherry or orange flavor. 

: - « Par^tei^samtypicaUyin theformof a solution or suspension, t 
typically prepared with water, and optionally including a surfactant such as 
hydroxypropylcellulose. Dispersions can be prepared in glycerol, liquid pplyethylene 
glycols, aridmixtures thereof in oils. Typically preparations that are in diluted form 

10 also contain a preservative. i;^^ <. . ; 

Ov , ,--< ^^pharmaceutical injectable dpsage forms, including aqueous 
solutions and dispersions and powders for the extemporaneous preparation of 
injectable solutions, or dispersions^ are also, steritaand must be fluid to the extent that 
;easy syringability exists; u they must be stable under ^ the conditions of , manufacture and 

15 stpj^eandjare;usuaUy;^ 

medium containing, for; example, w^ater, ethanpl, polyol (e.g. glycerol, propylene . , 
glycol and liquid polyethylene glycol), swtobte i^t^ . 

ASSAYS: I^ASUREMENT 6f IN^rnDN CONSTANTS 
20 t Invito enzymatic^ 

Scintillation Proximity Assay (SPA). In short, tritiated-cortisone substrate, NADPH 

cofactor and titrated compound were incubated with llp-HSDl enzyme at 37°C to 

*j4.q* ; ^ a- j$ Uy± s^WQyJC # >.^« k> ^-,1, ;^ jj^. , ;Vi ■ 

^aUoi^conversion toxortisol to progress. Following this incubation, a preparation of 

^protein A poated SPA beads, pre-blended with anti-cortisol monoclonal antibody and 

?! — — - - — 



onrspecific 11B-HSD inhibitor, was acided to each well. The mixture was shaken at 

j-a*4K mMQ\QL tp<m 1'2 P «P I2*C D^* *mw co^v-w w s b;w ik^f 
Y 15°C and was then read on a Hquid scintillation counter suitable for 96 well plates. 

Percent inhibition t was calculated relative to a non-inhibited control well arid IC50 

•v^V pesrtp' ^Mfi«nafecsyqi>q * 3»H-e\;im*' :} vu^w- ■-.to ^n.'** r.tJt ;. .>•., r r> w .- t: 
^curyes^were generated This assay was similarly applied to 11B-HSE>2, whereby 

P^tffcJAti ^'JO ^JzXXq -CZViUx ^tfCflMfttCft Vl \ ( ft 7. \ \.r ^;& t . •yt:ih il r >^'!' y.- i i* 

„;tritiated cortisoi and NAD were used as the substrate and cofactor, respectively. To 
30 , Jjegin the assay, 40uL of substrate (25nM 3H-Cortisone + L25niM NADPH in 50mM 
JHEPES Buffer, pH 7.4) was added to designated weUs on a 96 well plate. Solid 
compound .was dissolved in DMSO at lOmM followed by a subsequent 50 fold 
^ dilution in DMSO. The diluted material was then titrated 4 fold, seven times. lpL of 
each titrated compound was then added in duplicate to the substrate. To start the 
35 reaction, lOpL of 1 Ip-HSDl microsome from CHO trarisfectants was added to each 
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10 



well at the appropriate concentration to yield approximately 10% conversion of the 

,j :.;..v~^x-5»i-^'; vj^ .-.-x-b • v : lv:>A r *V^^ R :" to 

starting material. For ultimate calculation of percent inhibition, a series of wells were 
♦ & -/o : i p: ;;.t j tn?fifOT i^waj it. £ j-j - 1 n:,^ rrv.o-j frm^o-' rVrr- '.u 
added that represented the assay minimum and maximum: one set that contained 

substrate without compound or enzyme (background), and another set that contained 

nnUowo onri on-nmip \x/ith/Mit nnv rnmnniiTiH fmaxirnnrn sifmal i. The blates were 



scintillation counter such as aTopcount. To control for inhibition of anto-cortasor 
antibody/cortisol binding, substrate spiked with 1.25nM [3]H Cortisol was^added to 
designated single wells. iuL of 200 uM compound was added to each of these wells, 
along with lOuL .of buffer instead of enzyme. Any calculated inhibiton was due to 
15 compound interfering with the Cortisol binding to the antibody on the SPA beads. 

ASSAYS: MEASUREMENT OF EST VIVO INHIBITION 

In general terms,;the test compound >v^dose4 orally ,to ^mammfl ? and 
a prescribed time in^dv^as^pw^to elapse, usually between 1 ,^d;2£ r h ; ^tatiated 

20 cortisone was injected intavenously, ^ 

Steroids were, extracted from the sep^^serum and analyzed by ^^. ;; The ^Jatiye 
levels of 3H-rCortisone and its reductipn.product, r 3H^o^spl, were d^teimnedior the 
compound and vehicle-dosed control grpups. Tlie absolute conversion, ™ * e 
percentage of inhibtion, were c^culated from these values., .. . , :jt 

25, . ■ ■ . ; More specifically, compounds were prepared for oral dosing by 

dissolving them in vehicle (5% hydroxypropyl-beta-cy;clc^ y/v H 2 0, or c . 
equivalent); at the desired concentration to alloy/ dosing at typically 1Q mUUgrams per 
kilogram. Following an overnight fasting, the solutions were dosed to ICR mice 
(obtained from Charles River) by oral gavage, 0.5 mL per dose, per animal, with three 

30 animals per test group. 

After the desired time had passed, routinely either 1 or 4 h, 0.2 mL of 3 
\M 3H-cortisone in dPBS was injected by tail. vein. The animal was caged for two 
min followed by euthanasia in a C0 2 chamber. Upon expiration, the mouse was 
removed and blood was collected by cardiac puncture. The blood was set aside in a 

35 serum separation tube for no less than 30 min at room temperature to allow for 
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adequate coagulation. After the incubation period, blood was separated into serum by 
centrifugation at 3000Xg, 4°C, for 10 min. 

To analyze the steroids in the serum they were first extracted with 
organic solvent A 0.2 mL volumeof serum was transferred to a clean micrirehtrifuge 
5 tube. To this a 1.0 mL volume of ethyl acetate was added, followed by vigorous 

vortexing for 1 minute; A quick spin on a microcentrifuge pelleted the aqueous serum 
proteins and clarified the organic supernatant 0.85 mL of the upper organic phase was 
transferred to a fresh microcentrifuge tube l and dried. The dried sample was 
resuspended in 0.250 ioLof DMSO containing a high concentration of cortisone and 

10 Cortisol for analysis by HPLC. ' < - 

A 0.200 mL samplewas injected onto aMetacheinlhertsil C-18 
Chromatography column equilibrated in 30% methanol. A slow linear gradient to 50% 
methanol separated the target steroids; simultaneous monitoring by UV at 254 nM of 
the cold standards in the resuspehsion Solution acted as an internal standard. The • 

1 5 tritium signal was collected by a radiochromatography detector that "uploaded data to 
software for analysis. The percent conv^ioh ^f 3H^ortisone to 3H-cortisol was 

; calculated as the ratio of AUC for Cortisol over the combined AUC for cortisone and 
Cortisol. 

The following Examples are illustrative only and should not be 
20 * construed as limiting the invention. 



25 



EXAMPLE 1 

M^pnuoq or n f-j^T.TOq cms 2>-*p*3' vn r: r a™ . ■ 




■ Starting Material > — N / " 




M-j 2; 120 °G f - 12 hours - - 

CHi J' : /:i 



iimnodher A 



Substance 


Amount 


Cohc. 


Mmol 


S;Rinb^DF 


714|iL 


0.i4Min 
DMF 


0.1 
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TFFHin 


200 nL 


0.5 M in 
DMF 


0.1 


Triethylamine 
inE)Mi? c 


400 jiL 


0:5 Mm : ' 
DMF 




Hydrazine in 
DMF 


240 pL 


0.5 M in 
DMF 


0.12 


Iminoether A 
in DMF 


600-pL J - 


0.25 M in • 
DMF 


0.15 \ 

1 

/ 



" w "* .... 1— - ~--^> * "#Vr** "" 

is *£'":T % ■// 

The following synth^j||^ 
library was performed on a Myriad Core System. All reaction vessels were dried tinder 
a stream Lfcf futfogen at 120°C for 12 h prior to use. Solvents were dried over sieves for 
5 at least 12 h prior to use. Reagents and'suburiits 1 (carboxylic acids and 8-methoxy- 
2,3,4,5,6,74iexahydroazocine (imino ether A)) were dissolved in appropriate solvents 
immediately prior to use; 

Synthesis 

10 '■ The carboxylic acid shown in the table below as- starting material was 

added to a dryilO mL fritted Myriad' reaction vessel oiider'-iuM^^(714'|iLi 0.1 
nimbi, 0;14 M mN,N-dimethylformamide (Dl^ ' ■ ''• . ; 

tetramethylformamidinium hexafluorbphosphate (TFFH) (200 JiL, 0.1 mmol, 0;5M in 
DMF) followed by triethylamine (400 jXL, 0.2 mmol, 0.5 M in DMF) and hydrazine 

15 (240 |4L, 6. 12 mmol, 0.5 M in DMF) were added to the reaction vessel under nitrogen. 
The reaction was aged 1 h at 25 °G; the reaction was gas agitated (1 second pulse 
every 5 min) during the age. 8-Methoxy-2,3,4,5,6,7-hexahydroazocine (imino ether 
Ai 600 pL, 0.15 mmol, 0.25 M in DMF) was added to the reaction vessel under 
nitrogen. The reaction was aged 12 h at 120°C while gas agitating (1 second pulse 

20 every 5 min) and then cooled to room temperature. After cooling, the crude reaction 
mixture was analyzed by LC-MS (Method 1). The crude reaction was purified by 
preparative HPLC using mass based detection (Method 2). - The collected fractions 
were then analyzed for purity by LC-MS (Method 1); fractions found to be greater 
than 90% purity were pooled into tared 40 mL EPA vials and lyophilized. 

25 • 

HPLC Conditions 4 
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Analytical LC Method 1: 



Column: 
Huent A: 
EiuentB: 
Gradient: 
Flow: 



MetaChem Polaris C-18A, 30 mm X 4.6 mm, 5.0 fim 
0.1 % Trifluoroacetic acid (TFA) in Water 
0. 1 % TFA in Acetonitrile 

5 % B to 95'% B in 3.3 min, ramip backto 5 % B'in0:3"min 
2.5 mL/min. 



Column Temperature: 50°C 

Injection amount: v 5 pL of undiluted crude reaction mixture or purified fraction. 
Detection: UV at 220 and 254 nm. 

10 . , ; s : , >f , MS: API-ES ionization mode, mass scan range (100-600 amu) 

ELSD: light Scattering Detector 

Preparative LC Method 2: 

Column: MetaChem Polaris C I 8 A, 100 ramX 21.2 mm, 10 |im - 

15 - Fluent A: 0.1% TEA in Water 

j Eiuent B: 0.1% TFA in Acetonitrile 

i Pre-inject Equilibration: 1.0 min 

Post-Inject Hold: 1.0 min 

Gradient: ; 10% B to 100% B in 6.0 min, hold at 100% B for aniadditional 

20 2.0 min, ramp back from 100% B to? 10% Bi in 1.5 min. 

. Flow: 20mL/min ? ' 

Column Temperature: ambient ; 
j Injection amount ''^B mL of undiluted crude ruction mix^re. Jj ^ .j ^ j 
t^eteckbi^^ 
25 collection triggered by detection of M+l 



Lyophilization Parameters 

Initial Freeze Setpoint: lhat-70^p 

Drying Phase Condenser Setpoint: -50SC 



A. 



.-OH 



30 



Shelf Temperature (°C) 


Duration (min) 


Vacuum Setpoint (mTorr) 


" 3U60 " " ! 


~ i 0 240 V 




r M0 


~1>240 'i 


" " ;:25 " , 
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" ; 480iff 


~f ;■" 25r > " : - 


; 2bW 


1000'/ 


i" ••" 25-.. 



THe staifihg material for Example 1-1 is 




TJJ.'t&f 
Cpd 


Structure 


>u ujyqs s arsss aesro t&jfe 


w Time 
(min) 


^t&S'ESt* 
(m/z) 


1-1 




3-[l-(4- 

chlbfbphenyl)cyclo 
pentyl]-5,6,7,8,9,10- 
hexahydro[l,2,4]triazol 
o[4,3-fl]azocine 
trifluoroacetate salt 


1.77 


329.87 



Example 2 



10 



General Scheme 



Procedure 2A 



.,■ / •■ .-'V i,* 
NH2NH2 




TFFR EtsN, DMF 120 °C 



Preparation of 3-(l,l-d*phen) 
a]azocine (2-1) 
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NH2NH2 
TFFH, B3N, DMF 




2,2-Diphenylbutanoic acid (39.6 mg, 0.166 mmol) was dissolved in 
DMF (0.33 mL). Huoro-N,N,N^N'-tet^^ hexafluorophosphate 
(TFFH, 43.6 mg) and anhydrous triethylamine (46.4 (xL) were added and the solution 
5 was cooled to 0°C. After 10 min, hydrazine monohydrate (6.5 pL) was added. After 
stirring at room temperature for 30 min, HPLC/MS showed complete conversion to 
2,2-diphenylbutanohydrazide. S-MetHoxy^^^^^J-hexahydroazocine (38 mL, 
0.249 mmol) was added, and the solution was stirred at 120°C overnight. After 
warming to room temperature* the product was purified by preparative HPLC and 

10 isolated as the trifluoroacetate salt. The salt was added to a saturated sodium 

bicarbonate solution and extracted with ethyl acetate to give the fiee base. The extract 
was dried over magnesium sulfate, filtered and concentrated to give the purified 
triazole (2-1) as a white solid; MS ESI (m/z) 346.3. 

Compounds 2-2 to 2-23 were prepared by essentially the same 

15 procedure using the appropriate carboxylic acid S.M. Product formation was 
monitored by HPLC/MS . 



SM 
for: 


Starting Material 
R-COOH 


S.M. 
for: 


Starting Material 
R-GOOH 


2-2 .1 




2-3 




2-4 




2-5 
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2-6 


w 

j u 


i 

P 


2-7 










• ' £ 














2-8 






2-9 














2-10 


v 7 


o 


2-11 




2-12 






2-13 














2-ft 


^3, 


HO i 


2-15 

r , 
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Cpd 


Structure 


Name 


Retention 
Time 
(min) 


MS ESI 

(jn/z) 


2-2 


i ■ * 

; 

■ 
■ 


o 

\ ?• i 


- ^ 


3-(Ll- 

diphenylpropyl)- 
5,6,7,8,9,10- 
hexahydro[l ,2,4]tr 
iazolo[4,3- ; 
a]azo|ine ! 

I . ( 


2.77 


346.3 

>- J;; i 


2-5 








3-(l-niethyl-l- 

phenylpropyl)- 

5,6,7,8,9,10- 

hexahydro[l,2,4]tr 

iazold[4,3- 

a]azoeine 

*. 


. . .2.24. .... 


. 284.3 . 


2-6 






3-(8-phenyl-l,4~ 

dioxa$piro[4.5]dec 

.8-yl)l5,6,7,8,9,10- 

hexahydro[l ,2,4]tr 

iazolcj[4,3- 

a]azocine 


' 2.22 


368.2 . 
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2-7 




3-[l-(4- 

cyclohexylphehyl)- 

1-methylethyl]- 

5,6,7&9,10- 

Hexahydrb[l ,2,4]tr 

iazolo[4,3- 

a]azocine 


3.16 


352.3 


2-3 

• * 




haphthyl)cyclobuty 
1]-5,6,7,8,9,10- 
hexahydro[ 1 ,2,4] tr 
iazolo[4,3- 
a]azocine 

\ 'v.* ' • ' . • ■) ' ■ 


2.51 


332.3 . 


2-8 , 

' i 
j 


' \ ' '' * 

o 


phenylcyclopropyl) 

-5,6,7,8,9,10- 

hexahydro[l,2,4]tr 

iazolo[4,3- 

a]azoeine 


1.91 

i 
t 


268.2 


2-9 f 

1 

5~J3 j 


f T \ | 


fluoiophenyljcyclo 

j 


2.15 j 

f 

■ Oj • 


314.2 


f 

i 

i 
» 


^^^^^^ ! 


5,6,7,8,9,10- 
hexahydro[l,2,4]tr . 
iazolbf4;3- 
' bjazbcine 


t 

i 
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2-10 


i" ' 

i 

.i i 
■ i 


1 ,1 
I I 

* i> *" • !«*' 


3-(l- 

phenylcyclopentyl) 

r 5i6,7,8,9,10. 

hexahydro[l,2,4]tr 

iazolo[4,3- 

a]azodne 


2.29 

1 


296.3 



; 
i 

1 
i 


: 2-12. 

! "■<) 

i 


'( 

i 


- - . \ 
\ 

ss^^/..^., 




| 1.97 

i 

i m 
J .... 


j 270.3 

i inns • 

I^w^^ pi i 8 




hexahydro[l,2,4]tr 

igzplo[4,3- 

ajazocine 






2-13 

i 


<• 


3-(l- ; 

phenylcyclobutyl)- 

5,6,7,8,9,10- 

hexahydro[l,2,4Jtr 

iazolo[4,3- 
a]iazocme 

" ! \f ■ • ' » J* - 
. * " '. ** ' . * 


2.13 


282.3 

i 


2-14 






3^[1I# 

methylphenyl)cycl 

opropyl]- 

5,6,7,8,9,10- 

hexahydro[l,2,4]tr 

iazolo[4,3- 

a]azocine 


2.21 


282.2 
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0 


3-[l-(3- 

methylphenyl)cycl 

opentyl]- 

5,6,7,8,9,10- 

hexahydro[l,2,4]tr 

iazolo[4,3- 

a]azocine 


2.53 


310.2 


2-15 


■' 


3l[i:(+: 

chlorophehyl)cyclo 

buitylj- 

5:6,7,8,9,10- 

hexahydro[l,2,4]tr 

iazolo[4,3- 

ajazocine 


2.47 


316.2 


2-16 

f 

i j 




methylphenyl)cycl : 

opentyl]- 
5,6/7,8,9*10- 
hexahydip[l ,2,4]tr 
iazolo[4,3- 
ajazocine 


2.53 

t 


310.2 


2-17 * 

... . 1. 




'3TO4^ ' 
fluoropnenyljcyclo : 

WMf 1 ! i. 


2.45 ': 

J 

> 


314.2 


1 

' 

J 

V 

f, 


^^^^ ^ 


5,6,7,8,9,10- 
hexahydro[l,2,4]tr ' 
!iazolp[4y3- 
ajazocine ; 


■ • i 


1 
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3-(2-methyl-l- 

phenylcyclobutyl)- 

5,6,7,8,9,10- 

hexahydro[l,2,4]tr 

iazolo[4;3 T 

ajazocine v V$Ju 



2.27 



296.2 



2-19 



r - 




^(liphenyl-2- 
; vmylcyclopropyl)- 



!hexahydro[l,2,4]tr 
iazolo[4,3- 
alazocine 



2.25 



294.2 



2w: 



2-20 




3-[l-(5,6^8,9,10- 

hexahydro[l,2,4]tr 

iazolo[4,3- 

a]azocin-3- 

yl)cyclopentyl]phe 

no] .-4 a 



L91 



312.2 
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3-[i:(4- 

chiordpHenyl)-l- 

riiethylethyl]- 

5,6,7,8,9;i0- : 

hexahydro[l,2,4]tr 

iazolo[4,3- 

a]azocine 



2.09 



304.2 
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A 


3-[l-(5,6,7,8,9,10- 
hexahydro[l,2,4]tr. 
iazolo[4,3- 
a]azocin-3-yl)-l- 


1.63 


286.2 






methylethyl]pheno 
1 


... ■, 




2-23 ,. 




3-[l-(4-^ 


■ 2.251 vu 


3Q2.2 






cMprophenyl)cyclo 

propyl]-;.. 

5,6,7,8,9,10- 

hexahydro[l,2,4]tr 

iazolo[4,3- " 

a]azocine 




• 


2-4 




3-[l-(2,4- 


2.32 






(lichlorophenyl)cyc 








lopfx>pyl]- 
5,6,7,8,940- 
hexahydrp[l,2;4]tr : 
l iaz6lo[4£- 










ajazbcine ? 







, N Procedure 2B 

;r>- (J -; pyr" 7 ujrjuv. General. Scheme #a-.v vci 




Preparation of 3-[l-(2-fluorophenyl)cyclobutyl]-5,6,7,8,9,10- 
hexahydro[l,2,4]triazolo[4,3-a]azocine (2-24) 
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; • u StepL < > *y >o^ ? k <' - ^ 



- 1 A <J ■.; {(• 





BrN^s^Br 
KOH * 

V . * ^ • ■ v 

Potassiuin hydroxide (L78 g) was dissolved in dimethyl sdfqxi&eX5!iB^ 
mL) [1]. (2-Fluorophenyl)acetonitrile (0.97 g, 7.2 mmol) and 13-dibromopropane 
(0.95 mL, 9.3 mmol) were dissolved in;eth3fl^ethen(2 mL), and this mixture was added 
dropwise to the potassium hydroxide solution while vigorously stirring at room 
temperature. After stirring at room temperature for one h, the reaction was quenched 
by adding ice-cold water (3.8 mL). The mixture was filtered through a pad of celite 
which was washed with ether (20 i&f: }C Me filtrate was added to aise^to^ 
and the aqueous layer was extracted with'ether (3 x 10 mL). The organic layers were 
combined, dried over magnesium sulfate? filfered;^ and.concentrated to give a light 
yellow oil (1.0 g). Pure 1K2-Fluorophenyl)cydobutariecarbonitrile (0.45 g) was 
obtained after silica gel chromatography. 

Step 2 



20 




KOH 



ethylene glycol 




l-(2-Puorophenyl)cyclobutanecarbondtrile (0.21 g, 1.15 mmol) and 
potassium hydroxide (0.194 g) were dissolved in ethylene glycol (2 mL). After 
refluxing for three h at 198°C, the reaction mixture was poured into water (5 mL) and 
extracted with ether (2x5 mL). The aqueous solution was acidified with HC1 and 
extracted with ether (3 x 5 mL). The extracts were combined, dried over magnesium 
sulfate, filtered and concentrated to provide the crude carboxylic acid. 



Step 3 



OCH 3 



NH2NH2 



TFFH. B3N, DMF 
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H2-Fluorophenyl)cyclobutanecarboxylic acid (51.3 mg, 0.264 mmol) 
was dissolved in DMF (0.52 mL). Hu6ro-N^'JSr ? -tetramethylformanuclinium 
hexafluorophosphate (TFFH, 74.6 mg, 0.282 mmol) and anhydrous triethylamine 
(71.0 jiL. 0.509 mmol) were added at room temperature. After 5 min, anhydrous 
5 hydrazine (10. \iL, 0.319 mmol) was added.' After stirring at room temperature for 30 
•mini; HPLC-MS showed the formation of l-(2-fluorophenyl)-cyclobutane- 
caibohydrazide in good yield. ...... 

8-Methoxy-23,4,5,6;7fHexahydroazocine (47 mL, 0.412 mmol) was 
added to the solution of l-(2-fluOK>phenyO^ and the 

10 reaction was stirred at 120°C ov^ght;: After cooling, the solution was concentrated, 
and the product was purified by preparative HPLC as the trifluoroacetate salt. The 
salt was added to a saturated sodium bicarbonate solution arid extracted with ethyl 
acetate to give the freebase. The extract was<dried over magnesium sulfate, filtered 
and evaporatedrtp give the purified triazole (2-24) as a solid. ! 

15 [ Compqilinds 2-25 id 2-32- we^ 

procedure using the appropriate pheriyl ^etonitrile: Product formation was monitored 
byHPLC/MS. 
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1 231, 
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; «... CF 3 ... 
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Structure 
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Name 


Retention 
time ' 
(min) 


MS 
ESI 

(m/z) 


2-24 ; 

• .it 1 • 




3-[l-(2- 

flu6roptfehyl)cyclob 
utyi]-5;6;7;8,9;10^ 
hexahydro[ 1 ,2 ? 4]tri 
azolo[4,3^]azocine 


2.10 


300.2 


2-25 

■ ■ »» <• • 




3-[l-(3- 

tfluorophenyl)cyclob 
utyl]-5;6,7,8,9,10- 
hexahydro[l,2,4]tri ! 
azolo[4,3-tf]azocine 


, ,2.24 

'.■*.' ■«". * ' i. 


■300.2 . 


2-26 




3-[l-(2- 

methylptienyl)cyclo 
butyl]-5;6J,8i9,10- 
hexahydro[l;2,4]tri 
azolo[4,3^]azocine 


2.32 


"296.2 
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F 


> N-N 


3-[l-(4- 

fluorophenyl)cyclob 
utyl]-5,6,7,8,9,10- 
hexahydrofl ,2,4]tri 
azolo[4,3-a]azocine 


2.26 


300.2 


2-28 




3-[l-(4- 

methylphenyl)cycIo 
butyl]-5,6,7,8,?,10- 
hexahydrp[l,2,4]tri 
azolo[4,3-a] azocine 


2.44 


296.2 


2-29 


-O »H< 

TO 


3-[l-(3- ^ 
methylphenyl)cyclo 
butyl]-5,6,7,8,9,10- 
hexahydrq[l>2,4]tri 
azolo[4,3^Jt] azocine 


,2.45 


296.2 


2-30 


- t 






3-{l-[4- 

^(ttfluoromethyl)ph ' 
,enyl]cyclobutyl}- 
5,6,7,8,9,10- 
hexahydro[l ,2,4]tri 
azolo[4^]azoeine 


2.62 


350.3 


2-31 


F 3 C^ 




o 


3-{l-[2- 

(trifluoromethyl)ph 
enyl]cyclobutyl}- 
•5,6,7,8,9,10- : 
hexahydrofl ,2,4]tri ; 
azolo[4,3^a]azocine 


2.29 


350.3 
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3-[l-(4- 


2.50 


•360.2 






hromophenyl)cyclo 




















hexahydro[l,2,4]tri 


1 








azoldi4,3-^]azbcine 










' .. .;.t..i)-.»*. ";^; ; ';> ; 


1 










> 


' > 



,- I^ocedure.2C ttTC ] 



General Scheme - r . 




Preparation of S-Cl-CS^-difluorophenylJcyclobutyll-S.e.T.S.P.lO 
hexahydro[l,2,4]triazplo[4,3-a]azocine(2-33) 

' Step 1 




KOH 




(3,4-Difluorophenyl)acetonitrile was converted to l-(3,4- 
10 difluorophenyl)cyclobutanecaibonitriie following the method described in Procedure 
2B, Step 1. 



15 



Step 2 




y H PIBAL-H j. 

f? . ► p 

toluene 




NaCIOg 



H 2-metftylbut-2-ene A 
NaHsPO^ f-BuOH, THF <(J> 



l-(3,4-Difluorophenyl)cyclobutanecarbonitrile (384.5 mg, 1.99 mmol) 
was dissolved in toluene (30 mL), and cooled to -78°C. Diisobutylaluminum hydride 
(DIBALrH) (1.0 M solution in hexanes) (3.98 mL, 3.98 mmol) was added dropwise. 
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After stirring at -78°C for 30 min, 5% sulfuric acid (2 mL) was added The reaction 
was wanned to room temperature, stirred for 20 min, and filtered through a pad of 
celite. The pad was washed with ethyl acetate, and the entire filtrate was added to a 
separatory funnel and washed with water. The organic layer was dried over sodium 
sulfate and concentrated to give the desired aldehyde. 

l-(3,4-Difluorophenyl)cyclobutanecaibaldehyde (240.0 mg, 1.22 
mmol) was dissolved in fert-butanoytetrahydrofuran/2-methylbut-2-ene (3.0 mL/1.0 
mL/1 .0 mL) and stirred vigorously at room temperature. Sodium chlorite (243.4 mg, 
2.69 mmol) and sodium dihydrogenphosphate (370.4 mg, 2.68 mmol) were dissolved 
in water (1.2 mL) arid added dropwisd to the above solution. After stining for one h, 
TLC showed the reaction was complete. The volatile solvents were removed under 
vacuum and the product was diluted with water then washed with hexane (3 mL). 
The aqueous solution was acidified with 6 N aqueous hydrochloric acid to pH 2. 
After extraction with ethyl acetate (3 x 20 mL), the combined organic layers were 
washed with brine (5 mL), dried over magnesium sulfate; filtered, and concentrated to 
provide the desired carboxylic acid (125 mg). • 



20 



Step 3 



OCH 3 



jS O NH 2 NH 2 
F >^ TFFH, Et^N, DMF* F 




| J c (3,4^Difluorophenyl)^^ converted to 3- 

a]azocirje (2-33) flowing the method described in Procedure 2B, Step 3; MS ESI 
(m/z) 3118.2. y'^x \, I <- ^ -\ 

; , Compounds 2-34 to 2-38 were prepared by essentially the same 
25 procedure usingithe appropriate disubstituted phenylacetonitrile. Product formation 
wasmoi^^ ... JL 
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Qy 1 ; 
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2-34 


■ - i , •« , ■■ 


3-[l-(2,4-* ! 

difluor6phehyl)cycl ' 

obutylp 

5,6,7,8,9,10- 

hexahydro[l,2,4]tri 

azolo[4,3-a]azocine 


216 


318:2 
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< 




3-[l r (2,4- 

dichloroDhenvl^cvcl 

obutyl]- 

5,6,7,8,9,10- 

hexahydrb[l,2,4]tri 

azolo[4,3-a]azocine 


2.51 


350.1 


2-36 






3-[l-(3,4- 

dichlorophenyl)cycJ 
obutyl]- 
5;6,7,8,?,10-, 
hexahydrof 1 ,2,4]tri 
;azolo[4,3-a]azocine 


2.65 


350.1 


2-37 


d 




3-[l-(2-chloro-4- 
fluorophenyl)cyclob 
utylJ-5,6,7,8,9,10- 
hex^iydro[ 1 ,2,4]tri 
a2olp[4,3-a]azocine 


2.29 


334.2 


2-38 

< 

/ 

c: 


V" 




3-{l-[2-chlpro^ 

(^uprpmethyl)ph 

enyl]cyclobutyl}- 

5,6,7,8,9,10- 

hexahydrd[l;2,4]tri 

azblo[4,3-a]azwinei 


2.56 

t * • 


384.2 



., /' .' * Procedure 2D 

General Scheme 
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ethylene glycol 
beat 





tbiuene, 120 °C 



Preparation of 3-(l-(4-cMcnx>phk^^ 
hexah^cko[l,2,4]triazolo[4,3-^^ *fr ? j 




£«V 4 NH2NH2 





Methyl l-(4-cMoroghOT^^ (277 mg) and 

hydrazine hydrate (0.30 mL) were ^^ssolved in ethylene glycol (5 mL) and heated to 
150°C for 15 h. The solution was cooled and water was added (5 mL). The resulting 
precipitate was collected by filtration and dried under vacuum to give the acyl 
hydrazide (108 mg) as a white solid. ...... 

Anhydrous toluene was added to a mixture of l-(4- 
chlorpphenyl)cyclohexanecarbohydrazide (62 mg) and 8-methoxy-2,3,4,5,6,7- 
hexahydroazocine (40.1 mg). The reaction vessel was heated to 120°C overnight, 
whereupon it was cooled to room temperature and the solvent was ievaporated. The 
crude product was purified by column chromatography to give 3-(l-(4- 
chlorophenyl)cyclohexyl)-5,6J,8,9;10-hexahydro[l,2,4]tri 
as a white solid. *i> ? . \ , 



20 Preparative LC Method for Example 2: 

Column: YMC - PACK ODS, 100 mm X 20 mm, 5.6 fun 

EluentA: 0.05 % TFA in Water 

ElueritB: 0.05 % TFA in Acetonitrile 

Pre-inject Equilibration: 1.0 min 
25 Post-Inject Hold: 1.0 min ' 

Gradient: 10 % B to 100 % B : Between 1 and 16 min ramp to 50 % B; between 

16 and 21 min ramp to 100 % B and hold at 100 % B, for 2 min; ramp back from 100 

% B to 10 % B over 1 min. 
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How: 20 mlVmin. . 

Column Temperature: ambient 
Injection amount: 5.0 ml 
Detection: photodiode array 



Analytical LC Method for Example 2: , . : , . 

Column: Waters- XTerra C18, 5jim, 4.6x50 mm 

EluentA: 0.60 % TFA in Water 

EluentB: y 0.50 % TFA in Acetonitrile 
10 Gradient: 10 ¥o$ to 90 % B in 4.5 min, hold for 0;5 minute, ramp back to 

10 % B in 0.5 min 

Flow: 2.5 ml/min (going into the MS=250 pL) ; ; 

Column Temperature: 30°C \ \ t •'; 

Injection amount: 10 pL of undiluted crude reaction mixture. 
DAD: 190-600 nm. 

MS: API-ES positive ionization mode, 
Variable mass scan range: 
LCl-XLo = 50-500 amu 
LCl-Low= 150450 amu 
LCl-Med= 300-1000 amu 
LCl-High=500-20p0 amu 



15 Detection: 



20 



b 



r Example 3 



Procedure 3 A 

25 Preparation of 1^4-cWoropheriyl)byclobutaneca^^ ^ 7 ^ 



(/ J. Y\ F N F 

^ H pyridine 1 *i 




ci 




H^Chloroph^ carboxyiic aad (10:0g) was dissolved 

in dicWoroi^ and cooled to -l6 6 C in an ice/brine bsitfi. Pyridine 

30 (3.84 1 mL) was ^aiMed followed by cyaiiurit fluoride (8.9 mL iri f 25 nit • 

dichloromethaiie). After stirring at room temperature for one h, TLC showed 1 that the 
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reaction was complete. The solution was added til f a feparatbry funnel containing ice 
(150 i^). After vigorous shaking, the organic layer was rembved^driett over 
maj^esium sulfate, filtered and concentrated to igive the caitohyl fluoride.^ ?/ 

Anhydrous hydrazine (2.02 wis ^ idissdlved in acefonitrile (100 mL) 
5 and cooled to 0°G. Triethylamine (12.8 mL) was added followed by l-(4- 

cWorophenyl)cyclobutanecarbo^ fluoride (10 g) ml^tomtiile (25 s^)XAfj^r 
stirring at room temperattire f or one h, the acetonitrU6-was j remov?g bylevaporation. 
Product was obtained aftersilica gel chromatography. 

Procedure 3B 

10 Preparation of l-(4^hlorophenyl)cycloprop^ecarbohydra2ide 



20 



CI 



CI. 



N^^N CI ^ * 

O fV^ YS 5 O ^ ' NH 2 NH 2 W V\ O 

VUS)H pyridine ^\Af Et 3 N, AcCN ^AAn' 
A CH 2 C1 2 - AH 



,NH 2 



l-(4-CMorophenyl)cyclopropanecarbohydrazide was made following Procedure 3A, 
using l-(4<Worophenyl)cyclopropanecarb6xylic acid. 

5 , .Procedure 3C 

15 Preparation of l-(4-fluorbpheriyl)cycldbutanecarbo 

Step 1 

* NaClOg 




H 2-methytbut-2-ene 
NaH 2 P0 4f t-BuOH,THF 



• F > 



: 1( N * s55 <y^ 0 H pyridine 



pyridine 
CH 2 C1 2 




; • "y : "j potassium hydroxide (8.2 g, 146.1 mmol) was dissolved in dimethyl 
sulfoxide (100 mL) [1]. (4-Fluorophenyl)acetonitrile (6.87 g, 50.8 mmol) and 1,3- 
dibromopropane (5.4 mL, 53.3 mmol) were dissolved in ethyl ether (10 mL), and this 
mixture was added dropwise to the vigorously stirred potassium hydroxide solution at 
room temperature. After stirring for two h, the reaction was quenched by adding ice- 
cold water (10 mL). The mixture was filtered through a pad of celite which was 
washed with ether (100 mL). The filtrate was added to a separatory funnel, and the 
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aqueous layer was extracted with ether (3 x 100 mL). The organic layers were 
combined, dried over magnesium sulfate, filtered and concentrated to provide the 
product (8.85 g) as a pale yellow oil. 

5 . ..... : ./ ... • . ;, . • .< 

Step 2 

Crude l-(4-fluorophenyl)cyclobutanecarbonitrile (8.85 g, 50.5 mmol) 
was dissolved in anhydrous toluene (100 mL), and cooled to -78°C. 
Diisobutylaluminum hydride (DIBAL-H) (1.0 M solution in hexanes, 60.6 mL)vvas 

10 added dropwise. The reaction was monitored by T^" (Hexane : Ethyl acetate 9 : 1), 
After stirring at -78°C for one h, 5 % sulfuric acid (20 mL) was added. The reaction 
was warmed to room temperature, stirred for 20 min, and filtered through a pad of 
celite. The pad was washed with ethyl acetate, and the entire filtrate was added to a 
separatory funnel and washed with water. The organic layer was dried over sodium 

15 siilf ate; filtered and concentrated to dryness to give the desired aldehyde. 

lK4-Difluorophe^^ (8.8 g, 49.4 mmol) was 

dissolved in fert-butanol (90 mL), tetrahydrofuian (30 mL) arid 2-methylbut-2-eiie (30 
ml) and stirred vigorously at room temperature. Sodium chlorite (9.8 g/ 108.7 mmol) 
and sodium dihydrogenphosphate (15.0 g, 108.7 mmol) were dissolved in water (54 

20 mL) and added dropwise to the above solution. After stirring for one h, TLC showed 
the reaction was complete. The volatile solvents were removed imder^vacuum arid the 
product was diluted with water then washed with hexane<(3 mL). The aqueous : . 
^solfifiSffwSs Wdffied%itff6N' aquebus ^drbchldric acid to pH^2. After Extraction 
fwfth%tfiyl r a£etate^ wl^ washed with- 

25 bBi8(2 l 0^),Wea:o^^^ 

<{4fflu6roper^ i : " :>-'-!T '.tTV'K 

This^ydxylib' acid wascbrive^^ 
carbohydrazide using Procedure 3 A. 

: . v r .Ht * Procedure 3D 

30 Preparation of \ j. :;■ 
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chlbit)^ 

5 127:6 ifig 0;56 minbl) 'were adaed-M^l flasl^dSfir^ J-*-. 
hydrbaae r (50%^ihiwate^:l 

HWdfthen at : ibointteihper atiiiB (SVerm^ v^th*wate^nd^ 
extracted Witfr washed with IN 

aque6iis%ydrochlbric ^ washed with water, ahd y dried over tio&pesium sulfate. 
10 After filtration and evipbratibri of dicWorometharie, the crude product (4.5 g) was 
obtained. 

l-(4^Huorbpheriyl)cydbproptoe^ acid was prepared from the 

crade!l-(4^fluorophra^ V. 
Procedure 3C, Step 2. This carboxylic* acid was ^ converted into 4 -(4- ' r, V > • 
15 fluorbphehyl)c^ feirig Procedure 3A. 

'V Procedure 3E 



General Scheme »' 1 




20 Preparation of 3,4-dicyclopropyl-5-(l-phenylcyclobutyl)-4 H-l,2,4-triazole (3-1) 
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Methyl trifluoromethanesulfonate (89.1 pL) was added to N- 
cyclopropylcyclopropanecarboxamide (98.6 mg, 0.788 mmol). After stirring at 60°C 
for 30 min, NMR showed clean conversion to methyl N-cyclopropylcyclopropane-.. 
carboximidoate. 

5 Toluene (2 mL), triethylamine (223 \iL) and 1- 

phenylcyclobutanecaibohydrazide (90 mg) were added to methyl N- 
cyclopropylcyclopropanecarboximidoate and stirred at 60°C for 3 h and 1 10°C for 1 
h. After cooling, the reaction was concentrated, and the residue was purified by ; ' 
. 'prejparatiye HPLC and isolated as the trifluoroacetate salt The salt was added to a 
10 saturated sodium bicarbonate solution and extracted with ethyl acetate to give the free ; 
; base. The organic extract was dried over magnesium sulfate, filtered and concentrated 
to give 3,4^cyclopropyl-5<l-phen^ MS ESI 

(m/z) 280.2. 

■« - 

■ The other compounds of Example 3 were prepared by essentially the 

15 v same' procedure using the corresponding carboxamide and acyl hydrazide. 

Acetonitrile was used as solvent in'the preparation* of 3-2. Compound 3-19 was ■ 
isolated as a byproduct in the synthesis of 3-18. The methyl amides were prepared j 
from their corresponding methyl esters.and methylamine using well established 
protocols. The other amides were conveniently prepared from commercially available : 
20 carboxylic acids and amines using l-(dimethylaminopropyl)-3-ethylcarbodiimide 
hydrpchloridejas the reagent; and published procediires. Preparation of the acyl 
hydrazines was described ^Procedures 3k, 3B, 3C and 3D, 
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Cpd 


Structure 


Name 


Retention 
Time (min) 


MS ESI 

(m/z) 


3-1 




3,4- : 
dicyclopropyl-5- 
(1- - 

pheiiylcyclobutyl 
triazole 


2.17 


280.2 




CI 


3-[l-(4- 

chIoropKenyl)cyc 
lobutyl]-4,5- 
dicyclopr opyl- 
4H-l,2,4-triazole 


2.52 


314.2 


3-3 

* 

■ f 

j 
i 

" ' 1 

} 


• fX ■ 


ehlorophenyl)cyc 
lpbutyl]-4- 
<mejhylf5r:phenyl- ! 
i4H=^2,4rtriazole j 


2.75 


324.2 
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cMorophenyl)cyc 

lobutyl]-4- 

methyl-5-[4- 

(trifluoromethox 

y)phenyl]-4ff- 

1,2,4-triazole 


3.33 


408.1 


13-5 




; 3-[l-(4- 

ichIorophenyl)cyc 

IcyeloprQpyl^SrTA]- 


2.59 


328.3 




mejthylcycloprop 

ylH^-1,2,4- 

triazole 
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.... % . 


3-[l-(4- 

chlorophenyl)cyc 

lbbutyl]^2,2,i2. 

trifluoroethyi)-5- 

[4- ; 

(trifluoromethox 

y)phenyl]-4i/- 

1,2,4-triazole 
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' F 


4-cyclopropyl-3- 
[l-(4- 

fluorophenyl)cyc 

lobutyl]-5-(l- 

methylcycloprop 
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triazole 
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3~[M4- 

fluorophenyl)cyc 

lobutyl]^4- 

methyl-5-[4- 
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y)phenyl]-4ff- 

1^,4-triazole 
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dicyclopropyl-5- 
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flubrophenyl)cyc 

lopropyl]^//- 

1,2,4-triazole 
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3-[l-(4- 

chlorophenyl)cyc 
lopropyl]-4- 
methyl-5-[4- 
(trifluoromethox 
y)phenyl]^#- 
i 1,2,4-triazole 


3.16 
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3-[l-(4^ ° 4 

fluoropnenyljcyc 

!lbpropyl]-4- 

: (tnfluoromethox 

y)phenyl]-4ff- 

1,2,4-triazole 
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methyM^l,i,4^ 
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3-15 


^^^^^ 


,245-[1h(4- : 

cWorophenyl)cyc 
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itidth'yl-4H-l,2,4- 

triazbl-3- 

yljphenbi " 
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3-16 




3-[l-(4- ; 
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lobutyi]-4- j 
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naphthyl)-4H- 

1,2,4-triazoIe 
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3-17 
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3-(2- 

chlorophenyl)-5- 
[l-(4- 

chlorophenyl)cyc 
lobutyl]-4-^ 

triazole 
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6r{5-[l r (4: 

chlorophenyl)cyc 

lobutyl]-4- 
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3-19. 
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3-22 


CI •. \ 
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chlorophenyl)<;yc 
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triazple;- 
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V i t 
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3-[l-(4n ? u?,. 1 
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3,[l-(4- 

chlorophenyl)cyc 
lobutyI]-5-(2- 
methoxyphenyl)- 
4-methyl-4tf- 
l,2,4rtriazple , 
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3-30 
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dicyclopropyl-5- 
[l-(4- 

fluorophenyl)cyc 
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1,2,4-triazqle 
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•■ ' > 
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chlorophenyl)-5- 

[l-(4- , 

chlorophenyl)cyc 

lobutyl]-4r 

methyl4tf-l,2,4-- 

triazole 


3.04 


/ «- ■ 

<JCQ 1 


3-38 


a 


Hi-(4 7r t 

cniurupnpnyi j^y^ 

lobutyl]-5-(3- 

fluorophenyl)-4~ 

methyi-4H-l,2,4- 

triazole 


2.78 
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3-39 




3t[H4- 

chlorophenyl)cyc 

lpbutyl]-4-. . . ; .. 

methyl-5-[4- 

(trifluorpmethyl) 

phenylHH- 

1,2,4-triazole 


3.30 

.',«<' , 


392.1 


3.40. 




chlorophenyl)cyc 

dichlorophenyl)- 

4;niethyMF- 

1,2,4-triazole 


3.40 

* ; " - 1 : » ■• 


392.1 
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Reparative HPLC Method for Example 3: ! .1 : ; - . 

The procedure described in'ExampIe 2 was used; ' - ; ' " 

Analytical LC Method for Example3:' ' r ■'''!' ■ 

5 The ^ procedures used were identical to : those described in Example 2. "*• 

Examples v:. : :.-'f: •• 

Preparation of44T^hior^ < ; 

5,6 ,7,8,9,10-hexahydro[l,2,4]triazolo[4,3-a]azocine (4-1) and 3-[l-(4-chlorophenyl)- 
10 (E>3-(methoxymethdxy)cyclobu^ 

a]az;qcine,(4-2) A A **.> < ;% > ..... : 



4HV.n s 
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W W ? Pot^SiM (8.0 
mL). (4>Chlorophenyl)acetonitrile (1.58 g, 10.4 ibmol) and l,3-dichloro-2- 

5 (methoxymethoxy)propane (1.993 g) w&ie aissBlved in ethyl ether (3 mL), and this 
mixture wai' added ^ctojjwise 'to tfte \ij^u£ly stirred potassium hydroxide solution at 
robm teiriperature/ After stirring at room temperature for one h, the reaction was 
quenched by adding ide^cold-watef (5.5 mL). The mixture was filtered through a pad 
of celite vvliicfrwas washed wWi ethSr (30 mL). The filtrate was added to a 

10 separately funnel, and the aqueous layer was extracted with ether (3x15 mL). The 
organic layers were combined, dried over magnesium sulfate, filtered, and 
concentrated. The product was purified by silica gel chromatography to provide l-(4- 
chlorophenyl)-3^methoxymethoxyfc^^ g) as a mixture of 

" i V 

isomers (ca. 2:1).\ . 

15 The nitrile (1.28 g) and potassium hydroxide (2.2 g) were dissolved in 

'. ethylene glycol (13 mL). After heating for six h at 1?8°C, the reaction mixture was 
copied to room temperature, poured into water (15 mL), and washed with ether (2 x 
20 mL). The aqueous solution was carefully acidified with aqueous hydrochloric acid 
and extracted with ether (2 x 20 mL). The organic layers were combined, dried over 

20 magnesium sulfate, filtered and concentrated to give the product as a brown oil 
(0.9068 g). 

l-(4^Chlorophenyl)-3-(methoxymethoxy)cyclobutanecarboxylic acid 
(0.9068 g) and pyridine (6 AO mL) were dissolved in dichloromethane (12 mL) and 
cooled to -10°C. Cyanuric fluoride (l.OmL) was dissolved in dichlqromethane (2 mL) 
25 and added dropwise to the reaction mixture. After 30 min the reaction was added to a 
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separatory funnel containing ice (10 mL). After vigorous shaking, the 
dichloromethane layer was removed, dried over magnesium sulfate, filtered and' 
concentrated. 

The crude acid fluoride was dissolved in acetonitrile (3 mL) and added 
5 to a stirring solution of anhydrous hydrazine (140 jjlL), triethylamine (1.0 mL), and 
acetonitrile (15 mL) at 0°C. After 10 min the reaction was complete by HPLC/MS 
and dried under vacuum. 

A portion of the crude l-(4-chlorophenyl>3- 
(methoxymethoxy)cyclobutanecaitohydrazide (456.1 mg) was dissolved in anhydrous 
10 toluene (7 mL) and mixed with 8-methoxy-2,3,4,5,6,7-hexahydroazocine (228 |jL). 
The solution was heated to 120°C for three h then slowly cooled to room temperature. 
The product was partially purified by silica gel chromatography (100% ethyl acetate 
5% methanol in ethyl acetate -> 10% methanol in ethyl acetate) to give a mixture 
of 4-1 and 4-2 in a 62:38 ratio, respectively. The isomers were separated by 
15 preparative HPLC and isolated as their trifluoroacetate salts. Each salt was 

individually added to a saturated sodium bicarbonate solution and extracted with ethyl 
acetate. The purified free bases 3-[l-(4-chlorophenyl)-cw-3- 
(methoxymethoxy)cyclobutyl]-^^ 
(4-1) and 3-[l-(4-chlorophenyl)-*ranj-3-(m^ 
) hexahydro[l,2,4]triazolo[4,3-^]azocine (4-2), were dried over magnesium sulfate, 
filtered and concentrated. The isomers, 4-1 and 4-2, were more efficiently separated 
by chiral preparative HPLC (ChiralPak OD (Daicel Chemical Industries) 2 cm x 25 
i cm column, 20% is0pfopaSol/heptoe^6 mi/min); MS ESI (iS/z) 376>2. 



Procedure 4B 



Preparation of 3-(4-chlorophenyl)-cw-3-(5,6,7,8,9,10-hexahydro[l,2,4]triazolo[4,3- 




3-[l-(4-Chi^ 

5,6,7,8;9,10-hexahydr6[l,2^ (53 mg) was dissolved in 
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dichloroinetHahe (l mL) and stin^d at room teinperatiire. Trifluoroacetic acid (0.2 
mL) was added, arid the solution was stirred overnight at room temperature^ The 
volatiles were removed under vacuum, and the residue was purified by silica gel 
chromatography to give 3-(4-chlorophenyl)-cw-3-(5, 6,7,8^9, 10- 
5 hexahydro[l,2,4]triazolb[4,3^]azoc^ (4-3) 
as a white soli A 

3^4-<:Klorophenyl)-rran5-3-(5,6,7,i?,9,10- 
hexahydro[l,2,4]triazolo[4,3-a]azocin-3-yl)-cyclobutan-r-ol (44) was prepared by 
essentially the same procedure using the epim^ (4-2). 
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. olo[4,3-«]azocin-3- 
yl)-cyclobutan-r-ol 







Procedure 4C 

Preparation of 3-(4-c^^ 

a]azocin-3-yl)cyclobutanone (4-5) 




TRAP 




A mixture of alcohols (4-3 and 4-4) (114.1 mgj was dissolved in 
dichloromethane (5 mL) and cooled to 6°C. tetrapropylammbnium perruthenate 
(TPAP, 12.1 mg) and 4-methylmorpholine //-oxide (60.4 mg) were added, and the 
reaction was warmed to room temperature. After three h, the crude reaction was 
added directly onto a silicia gel column arid purified (100% dichloromethane 5% 
methanol in dichloromethane -» 10% methanol in dichloromethane) to give 3-(4- 
chlorophenyl)h3-(5;6;7,8,9a0^ 
15 yl)cyclobutanone (4-5); MS ESI (m/z) 330.1. 
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Procedure 4D 
Preparation of 3 r [l-(4<Uoropte^ 

hexahydro[l ^,4]triazplo[4;3-a]azocine (4-6) 
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15 




CI 



■ Rh 3 PCH 2 Br. 



KHMDS.THF . 




-to 



J 3-(4^CWoroplienyl)-3-(5;6 J 

a]azoan-3-y])cyclobutanone (4-5) (52 mg) was dissolved in freshly distilled 

VJTCfcsq a!**/* v. o;.K:*/ 1 vtfct commit mqr&mmq (jm^ <$cm<Mmm>mzp 
tetfahydrofiiran (2 mL). Methyltriphenylphosphohium bromfde (281 mg) was IdWd 

followed by potagsmm bis(tnmethylsilyl)aiiucle (KHMDS, 0.5M in toluene, 1.25 mL). 

After stirring for 24 h at room temperature, the crucje product was added to a saturated 

sodium bicarbonate solution and extracted with ethyl acetate. The orgaaiic layer was 

collected, dried over magnesium sulfate, filtered and concentrated. The product was 

purified by silica gel column chromatography to give 3-[l-(4-chlorophenyl)-3- 

me%lenecyclobutyl]-5,6,7,8,9^^ 

MS ESI (m/z) 328.2. 

Procedure 4E 

Preparation of 3-[l-(4-chloropheny^ 
hexahydro[l ,2,4]triazolot4,3-a]azocine (4-7) 




DASf 




3-(4-CWorophenyl)-3-(5,6,7,8,94^ 
20 | a]azocin-3-yl)cyclobutanone (4-5) (1 1.4 mg) was dissolved in dichloromethane (1 
mL). (Diethylamino)sulfur trifluoride (DAST, 73 ML) was added, and the solution 
was stirred for 24 h at room temperature. The solution was poured into saturated 
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aqueous sodium bicarbonate and extracted with dichloromethane. The organic layer 
was dried over magnesium sulfate, filtered and concentrated The residue was 
purified by silica gel chromatography (100% dichloromethane -» v l% methanol in 
dichloiomethahe -> 5% methanol in dichloromethane) to give 3-[l-(4-chlorophenyl)- 
33KUfluorocyclobutyl]-5,6,7,8,9,10-hexahydro[l,2,4]tri (4-7); 
MSESI(m/z): 352.1. 
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; Procedure 4F 

Preparation of 3-[H4-cMorophenyl)^^^ 

; hexahydro[l,2,4]Wazoio[43-^]azocine(4-8) 




3-(^CMorophenyl)-c^^ 
15 ? a]azocin-3-yl)-cycfdbutan-r-ol (4-3) (21.3 mg) was, dissolved in anhydrous 

dichloromethane (1.5 mL) and cooled to 0°C. (Diethylamino)sulfur trifluoride 
(DAST, 80 \xL) was added. The solution was warmed to room temperature and 
. stirred overnight. The product was poured into saturated aqueous sodium bicarbonate 
i and extracted with dichloromethane. The organic layer w^ dried over magnesium 
20 ^sulfatbtfito 

chromatQgmphy t (lpO% ^cUoro^th^ ^ 1 % methanol in dichloromethane — > 5% 

! methanol in dichloromethane) to give]3-[l-(4-chlorophenyl)-fra^-3- ; 
\ fluor(Kyclobutyl]-r-5Wj,8,9aO-hexahydro[l,2^ (4-8). 
j t 3-[l<£cMoropheny^ 

25 ■ hexahydro[l^i4]triazolo[f ,3-a]azocine (4-9) was prepared by essentially the same 
procedure using^the epimeric starting-material (4-4). 
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2.47 


334.1 


4-9 


CI 

F 


3-[l-(4- 

chlorophenyl)-cw-3- 

fluorocyclobutyl]-r- 

5,6,7,8,940- 

KexMyidrb[l,2,4]triaz 

olo[4,3-a|az6cine 


2.39 


334.1 



1 r * * Procedure 4G . 

Preparation of 3-(3-methyl-l-phenylcyclobutyl)-5,6,7,8,9,10- 
hexahydro[l,2,4]triazolo[4,3-a]azocine(4-10) 
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n toluene, heat 

H 



4-10 



2- Phenylacetohydrazide (1.01 g) was added to a solution of anhydrous 
toluene (11 mL) and 8-methoxy-2,3,4,5,6,7-hexahydroazocine (0.96 mL). The 

5 mixture was wanned to 60°C for 3 h and heated to 110°C overnight Hie solution 
was cooled to room temperature and concentrated The residue was purified by silica 
gel chromatography to give 3-benzyI-5,6 ,7,8,9,10-hexahydrb[l,2,4]triazolo[4,3- 
tf]azocine as a white solid. 

3- Benzyl-5,6J,^ 

0 mg) Mid l-bromo-3HchidrcK2-methylpropane (140 jiL) >vere dissolved in anhydrous, 
Sebxygenated tetrahydrofuran, and the^ solution was, cooled to -4Q°C under an argon 
atmosphere. Potassium bis(^ethylsiiyi)amide (KHMDS, 0.5M in toluene, 2.5 mL) 
was added dropwise. After 30 min, a second aliquot of KHMDS (2.5 mL) was added. 
After 30 additional min, KHMDS (2.15 mL) was added again, and the solution was : , 

) allowed to slowly warm to room temperature, t After pne h, the reaction, was quenched 
with water and added to brine. After extraction with ethyl acetate, the organic layer 
was <taed with 

chromatography to pve 3-[i<4^M^^ 
) isomers; MS ESI (m/z): 296.2 

Preparation of Hf^Morophen^p^ ; % # 

1. MeUUBMHF.E^Q ^-A/^ Benzoyl chloride 

(4-CM6n>pheriyl)acetbnitffle (14.04 g) was dissolved in feshly 
clistilled tetrahydrofuran (250 mL) and stilted at -78 6 C under argon [lj. Methyl 
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lithium (iiBr complex, 1:5 M in diefltiyl either, 62 inL, leq!) was' adked dropwise such 
that the reaction tem^ratuie 1 ^ feelow -66 6 C ! T^e solution was Priced for one h 
at -78°C and turned from yellow to deep red Epibromohydrin was added dropwise 
and the solution was stirred for an additional 90 min. Methyl magnesium iodide 
5 (3.0M in diethyl ether,31 mL) was added and the solutioti'turhed light brown as it 

was slowly warmed to room temperitfure and stirred overnight The reaction was 

•■ v :*-a 

quenched with water (75 mL) and acidified to pH 2 with 5 N aqueoushydrochloric 

c 

acid (ca. 30 mL). Brine was added until the layers separated. The oreanicJayer was 
collected and the aqueous layer was reextracted with diethyl ether (2 x 50 mL). The 
0 organic layers were combined, dried wlS^aghilium sulfate, filtered and 
concentrated. 

The cmde l^^Worophen^ 
4.2 : 1 ratio of cis:trans isomers) was dissolved in dichloromethane.(150,mL) and 
stirred at 0°C. Pyridine (11.3 
15 and the solution was warmed to room temperature and stirred for 2.5 h.. Additional 
pyridine (2 mL) and benzoyl chloride (2 mL) were added and the.reaction was stiixed 
at 30>°C overnight The reaction was added to a saturated sodium bicarbonate.splution 
and extracted with dichlofomethaiie. The organic layer was washed with saturated 
ammonium chloride, dried over magnesium chloride, filtered and concentrated to give 
a reddish oil. The two isomers were separated by silica gel chromatography (25% 
dichloromethane/hexanes -» 33% dicWorom^th^ ti t 

dichloromethane/hexanes -> 100% dichloromethane) to give the desired 3-(4- 
chforophenyl)^-3-cyanocycIobiityl benzoate (18.63 g). 



3 




3-(4-Chlorophenyl)-cw-3-cyanocyclobutyl benzoate (6.42 g) was 
dissolved in methanol/tetrahydrofuran (10 mL/20 mL) and stirred at room 
temperature, lithium hydroxide monohydrate (1.1 g) was dissolved in water (10 mL) 
and added to the benzoate solution. After 10 min, solid ammonium chloride (ca. 2 g). 
was added and the volatile solvents were removed by evaporation. The remaining 
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aqueous mixture was extracted with diethyl ether, and the organic layer was dried 
with magnesium sulfate, filtered, and concentrated to give the desired cyclobutanol. 

A portion of the l-(4^hlorophenyl)n:w-3-hydroxycyclobutane--r- 
carbonitrile (1.13 g) was dissolved in anhydrous dichioromethane and stirred at 0°C. 
5 (Diethylamino)sulfur trifluoride (DAST, 1 .43 g) was added and the solution was 

warmed to 40°C for 10 h. Additional DAST (0.5 mL) was added and the reaction was 
stirred overnight at 40°C. The solution was cooled, added to saturated aqueous 
sodium bicarbonate, and extracted twice with dichioromethane. The organic extracts 
were combined, dried witfi magnesium sulfate, filtered and concentrated. The crude 
10 residue was carefully chromatographed on silica gel (10% ethyl acetate/hexanes -» 
20% ethyl acetate/hexanes 25% ethyl acetate/hexanes) to give l-(4-chlorophenyl)- 
/ra/w-3-fluorpcyclobutane-r^arbomtrile (1.024 g). 




1. D1BAL, toluene 

hexanes, -78 "C ^S^Jl J^ u NaCtOg . 




2. 5% H2SO4 A fBuOH, THF 

HzO, NaH 2 P0 4 
2-methyl-2-buten9 




15 



K4-Chloropl^ (1.65 g) 

Wfis ffeso^ T 78°C. A solution of 

1 M in hexanes, 9.4 mL) was added over 10 

$ 5% sulfuric ac H^SiBjt'ifl9fey iwrtfwf^ras^-^ 0 P* l 1 .'.^ 

was filtered through a pad of ceiite. Hie pad was washed with ethyl acetate, and the 

mM^^W^^mm^)^'^^ the la W the aqueous 
|soM^^ dried 
wiut mag^iuin sulfate;^ltered'and concentrated."' '' ' " : 

25 , . . . ... The crude aldehyde, was dissolved in ^butanol/teliahydrofuran/2- 

me^ylbut-2^ene (15.mL/5 rnL/5 mL) and sacred at room temperature. Sodium 
chlorite (1.56 g) and spdium ^^dj^ydrogenphpsphate (2.39 g) were dissolved in water (7 
mL), and added to the vigorously stirring solution. After 80 min, the volatile solvents 
were removed under vacuuiri and the mixture was acidified to pH 2 with aqueous IN 

30 hydrochloric acid The product was extracted with' ethyl acetate (3 x 30 mL). The 
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extracts' were combined, dried over magnesium siilf ate', filtered, and evaporated to 
give the desiied cartibxylic acid.. 1 

l^q^otpphenyl^ .. r . 
(5.68g) was dissolved ^ , , 

5 (TiimeAylsUyl)(ti^ mL, 2.6 Mm he*an$s) was added ra« tjie yellow 

color remained. After stirring at room temperature for one h, TLC showed the 
reaction w^ ^6mplelt&. \Axteti6 acid (2 ri^ wiais ldded to quench the 
(tnm^ the sbiutidn ^ f; (^ii(^fet6aPfe giv^mfelfiyl 1 ^^- 

c&oropHe^ ... 

A^yto^^dipne (3,1 t^^^f^t^t^ M^f;* 
for two days. After cooling to -room temperature and removing the toluene under 
yacuum, the product was puiifi^i by silica gel chromatography (100% ^yl r acetate) 
to give l-(4-cMprppheny^ 
15 solid (4.82 g). 

Procedure 41 

General Scheme 



Preparation of 3-|>(4^hloropheriyD-*ra/^^ 
20 4ff-l,2,4-triazole(4-ll) ;j J 
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Methyl trifluoromethanesulfonate (84. 1 fiL) was added to N- 
cyclopropylcyclopropanecarboxamide (93.0 mg). After warming to 65°C for 2 min, 
the reaction was cooled to room temperature. Toluene (1 mL), triethylamine (207 
jtL), and l-(4-cMorophenyl)-rra/w-3-fluora (108 mg) 

5 were added to the methyl N-cyclopropylcyclopropanecarboximidoate and stirred at 
60°C for overnight and 1 15°C for 2 h. After cooling, the solution was concentrated j 
and the residue was purified by silica gel chromatography (100% ethyl acetate — > 1% ; 
methanol in ethyl acetate -» 3% methanol in ethyl acetate -> 5% methanol in ethyl \ 
acetate) to give the purified 3-[l-(4-chloropte^^ 

10 dicyclopropyl-r-4#-l,2,4-triazole (4-11), - 1 

Compounds 4-12 to 4^15 were prepared by essentially the same 
procedure using the corresponding carboxamide starting material and l-(4- 
cUorophenyl)-tron5-3-fluorocyclobutane^r-caAohydrazide, 



S.M. 
for: 


Starting Material 

3 H 


SM. 
for: 


Starting Material 
3 H 


4-H 


A H 


4-12 

* *) f 




^ j ! 

i I 
I 

f ! 






J 

v.. ' ; : . 


4-15 

i 


. * ^ j * 





15 ; 
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Cpd 


Structure, 


. . Name 

< 


Ret. 

Time 

(min) 


MS ESI 
(m/z) 


Method 


4-11 




3-[l-(4- 

chlorophenyl)-frans- 
3-fluorocyclobutyl]- 
4,5-dicj{clopropyl ? rT„ 
4ff-l,2,j^triazolej 


2.45 

l" 


332.1 

a 

!| 




51 


4-12 

■ 


Y V 


3- [l-(4j j 
chloiophenyli)^ate- 
*3-fluorGcycloMt5i]- *" " 

4- c vcl onronvl-5-f 1 - 
methyldyclopropyl)-r- 
4ff-l,2,4-triazole 


E.60f 


-^f" — 
346.1 




Ol 
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3-[l-(4f ; 
chlorophenyl)-frmy- 

3- fluorbcyclobutyl]- 

4- meth 5 yl-5-[4- 


1 CO 

3.58 


426.0 


i 


51 


■ V 


" "i ■ ■ • • '.. ' — ' •• 


(trifluoromethoxy)ph 
triazole 1 ■■■:/-.•;*: 










A 1 A 

4-14 




chlorophenyl)-rran^- 
3-fluoipcyclobutyl]- ., s 
4rmethyl-5-[2r , ... 
(trifluoromethoxy)ph 
enyl]-r-4#-l,2,4- 
triazole, 


^3 32 < 

( 


426.2 


51 

r 



t ■ • 
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4-15 




3-(2-chlorophenyl)-5- 

[l-(4-chlorophenyl)-. 

trans-3- 


3.14 


376.1 


51 




F 


fluorocyclobutyl]-4- 










methyl-r^l,2,4- 
triazole . 









Preparative HPLC Method for Example 4: 

The preparative method used was the same as that described in Example 2. 



5 The Analytical LC Method was identical to that described in Example 2. 
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While certain preferred embodiments of the invention<havebeen 
15 described herein in detail, numerous alternative embodinaents are contemplated as - 
falling within the V/ scop 4 e^pf the.claims. Consequently, the invention is broader than the 
specific embocKn^ , ^ 
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WHAT IS CLAIMED IS: 

1 . A compound represented by Formula I: 




5 I 

or a pharmaceutically acceptable salt or solvate thereof, wherein: 
j . t . A^^Rmay,^ or together, 

when taken separately, ( k .. : ., t . v; i; t ; . 

A represents h*dp,.&^ said alkyl, phenyl 

10 and the alkyl portion of OCi^alkyl being optionally .substituted with 1-3 halo groups; 
and 

B represents represents H, halo, Ci^alkyl, -OC^alkyl, -SC^alkyl, C 2 _ 
6 alkenyl, phenyl or naphthyl, said alkyl, alkenyl, phenyl, naphthyl, and the alkyl 
portions of -OCi^alkyl and ^Ci^aIkyV : teing,optionaUy substituted with 1-3 groups 
15 selected from halo, OH, CH 3 0, CF 3 and OGF 3 ; and 

when taken together, . 
A and B together represents (a) d^alkylene optionally substituted 
with 1-3 halo groups, and 1-2 R a groups wherein R a represents Ci_ 3 alkyl, OCi. 3 alkyl, 
Q 5 . I oarCi^alkylene or phenyl optionally substituted with 1-3 halo groups, or (b) C 2 . 
20 5 alkanediyl such that they form a 3-6 membered ring with the carbon atom to which 
they are attached, said ring optionally containing 1 double bond or 1-2 heteroatoms 
selected from O, S and N, said 3-6 menibered ring being optionally substituted with 
Ci^alkylene, oxo, ethylenedioxy or propylenedioxy, and being further optionally 
substituted with 1-4 groups selected from halo, C M alkyI, haloCi^alkyl, C U3 acyl, Q. 
25 3 acyloxy, Cj. 3 alkoxy, Ci^alkylOC(0)-, C^alkenyl, C 2 _4alkynyl, Ci- 3 alkoxyCi. 3 alkyl, 
Ci. 3 alkoxyCi. 3 alkoxy, phenyl, CN, OH, D, NH 2 , NHR a and N(R a ) 2 wherein R a is as 
previously defined; 

each R 1 represents H or is independently selected from the group 
consisting of: OH, halo, C M0 alkyl, Ci^alkoxy and (Vioaryl, said CM 0 alkyl, Q^oaryl 
30 and the alkyl portion of Ci-ealkoxy being optionally substituted with 1-3 halo, OH, 
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OCi- 3 alkyl, phenyl or naphthyl groups, said phenyl arid naphthyl being optionally 
substituted with 1-3 substituents independently selebted from halo, OCH 3 , OCF 3 , 
CH3V GF3 and phenyl, wherein said phenyl is optionally substituted with 1-3 halo ' ■ 
groups, 1 ,IJ - ' ' - * : ; 

5 or two R 1 groups taken together represent a fused C 5 -6alkyl or aryl ring, 

which may be optionally substituted with 1-2 OH or R a groups, wherein R a is as 
defined above; • ; . * / 

! R 2 and R 3 are taken together or separately; ' 

■f when taken together, R 2 andR 3 represent (a) aC 3^ alkahediyl forming 

10 a fused 5-10 membered hbri-aromatic ring optionally interrupted with 1-2 double 
bonds, and optionally containing 1-2 heteroatoms selected from O, S and N; or (b) a 
fused 6-10 membered aromatic monocyclic or bicyclic group, said alkanediyl and 
aromatic monocyclic or bicyclic group being optionally substimted with 1-6 halo , 
atoms, and, 1-4 of OH, Ci^alkyl, jpC 1-3 a]kyl, haloC i^alkyl, haloCi. 3 alkoxy, and 

15 ,phenyl,ismd phenyl being pptionaUy.substituted j^thrl-^gcoups independently 
setet^ frW ,.mdsajd Chalky} 4 and the Ci_3alkyl 

portion of OCi.3alfcyl being pption^y ^ with 
. ; when taken separately, - T . . t . ; 

R 2 is selected from the group consisting pf : ; (a> Ci-nalkyl optionally 
20 substituted with lr6. halo groups and 1-3 substituents selected from OH, OCi-3alkyl, 

and phenyl, said phenyLteing^gptiOTal|y substituted with 1-4 .groups indepeqdentjy 
selected from halo, OCH 3 , OCF 3 , CH 3 and CF 3 , and said Ci-3alkyl portion of OCi- 
^aUgfl. being optionally substituted with 1-3 halo groups; (b) phenyl or pyridyl 

25 (c) C 2 .io alkenyl, optionally.^ 1-3, substituents Independently selected 

0 



from halo, OH and OCi-3alkyl, said Ci-3alkyl portion of OCi-3alkyl being 
. optionally substituted with 1-3 halo groups; (d) CH2CO2H; (e) CH2C02Ci-6alkyl; 
(f) CH2C(0)NHR a wherein R a is as previously defined; (g) NH 2 , NHR and N(R a >2 

.^hera^R* is.as pre^pusly^fine4; .. , ..... .j,;,^,,, . ...... - : . :1 , 

30 , 7 rr >v, : v > ^ andR? is, selected from the group.cqnsisting of: ( Ci-ualkyl,- 

C2-ioalkenyl, SC^alkyl, C^aiyl, heterocyclyl and heteroaryl, said alkyl, alkenyl, 
aryl, heterocyclyl, heteroaryl ^ and^the alkyl portion of SCi-6alkyl being pptipnally >t) 
.substituted with^a) . R; (b) - 176 halo groups and (c) 1-3 groups selected from OH, 
NH 2 , NHCwalkyl N(C M alkyl) 2 , C^alkyl, OCi^alkyl, CN, C M alkylS(0) x - wherein 

35 x is 6, 1 or 2, CMaIkylS0 2 NH-, H 2 NS0 2 -i CMalkylNHS0 2 - and (CMalkyOzNSOr, 
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30 



said Ci^alkyl and the Ci^alkyl portions of said groups being optionally substituted 
withphenyl and 1-3 halo groups, and v ... v .'^ 

. ? : ; is selected from heteipcyclyl, heteroaryl md ^l^said group 
being optionally substituted with 1-4 groups selected from halojci^alkyi, C u 

4 alkylS(0)x-, with x as previously define^ G H t^lS^ 

^W^f^4pM^M^li ^ OCi-4aikyl , andl said CMalkyl and the 
Cl-4alkyl portions of said groups being optionally substituted with 1-5 halo and 1 
group selected from OH and OCi.3alkyl. ' ' 



10 ... .2. . 

separately , and ^repr^nts,^^^^ 

3. » .... ,ttp cpmpqrad,pf^aam 1 wherein A and B are taken together 
15 and represent C 2 . 5 ^anediyl such that a 3-6 membered ring is formed with the carbon 
atom to which they are attached, said ring optionallycqntaining 1 double bond or 1-2 
heteroatoms selected from Q,S and said 3-6 membered ring being optionally 
substituted withA^alkylera, oxp, ethylenecttoxy or propylen^lioxy, and being further 
optionally substituted .w^i^l^ ^^^JLec^^^^m halo, Pi^D^yl, haloCi^alkyl, Ci. 
20 3 acyl, Ci-3acyloxy v Ci. 3 alkoxy, .Ci^allgrlQC(0)-, C 2 ^alkenyl, C 2 ^alkynyl,Jpi, \,' 

3 alkoxyCi.3alkyl v Ci. 3 alkoxyCioalkpx^ phenyl,CN, OH, D, NH 2 , NHR a and I^(R a ) 2 
wherein ^ represents C >3 alkyl, O^alkyl, C 6 -i 0 arC 1 ^alkylene or phenyl optionally 
substituted with 1-3 halo groups. 



25 ; 4; Hie compound of Claim 3 wherein A and B are taken together 

and represent a G; ^ membered alkantediyl group such that a 3 to 5 membered ring is 
formed with the carbon atom to which they are attached, optionally substituted with 1- 
2 groups selected from halo, C M alkyl, haloC M alkyl, d. 3 alkoxy, Ci. 3 alkoxyCi. 3 alkyl, 
Ci. 3 alk6xyCi. 3 allcoxy and phenyl; 



5. The compound of Claim 4 wherein A and B are taken together 
and represent aC 2 4 alkanediyl group such that a 3-5 membered ring is formed with 
the carbon atom to which they are attached, said ring being unsubstituted or 
substituted with 1-2 halo groups. 
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6. The compound of Claim 5 wherein the 1-2 halo groups are 

fluoro groups. 

5 7. The compound of Claim 1 wherein two R 1 groups represent H 

and pne.R 1 is selected from the group consisting of: OH, halo, Ci.ioalkyl, C^alkoxy 
and C^ioaiyl, said Ci.ioalkyl, Gs-ioaryl and the alkyl portion of Ci^alkoxy being 
optionally substituted with 1-3 hato, QH, OCi- 3 aIkyl, phenyl or naphthyl groups, said 
phenyl and naphthyl being optionally substituted with 1-3 substituents selected from: 
10 halo, OCH 3 , OCF3, CH 3 , CF 3 and phenyl, wherein said phenyl is optionally 
substituted with 1-3 halo groups. 

. 8. The compound of Claim 1 wherein one R 1 group represents H 
and two, R r groups. are selected from the group consisting of: OH, halo, Cj_i 0 alkyl and 
,15 Cualkoxy, smd Ci-10^ 

substituted withl -3 halo groups. 

9. The compound of Claim 8 wherein two R 1 groups represent 

halo or methyl. 
20 . . , _ . > 

10. The compound of Claim) 1 wherein R 2 is taken separately from 
R 3 and is selected from the group consisting ofe ;(a)- Ci.ioalkyl optionally substituted 
/with, 4^ -groups and IrSrsubsMtuents sel^t^^m Q^yQQixs^h aniphenyl, 
is^djphenylnbe;^ 

35 halo, OCH3, OGF3, CH 35 and of; OCi-3alkyl, being 

optionally substituted with 1-3 halo groups; (b) phenyl or pyridyl optionally 
^substituted.^ (c) C2-10 alkenyl, optionally substituted 

with 1-3 substituents mdependently selected from h^lo, OH and OGi r 3alkyl, saidiCi- 
3alkyl portion of OCi_3alkyl being optionally substituted with 1-3 halo groups; (d) 

30 . CH2C ( 02H; ( (e) ; CH2Cp2qi^6aIkyl; (0. CH2G(0)NHR a and (g) NH 2 , NHR a and 
N(RV/and s r - - ..... : , : . riV • ' . • • ^ .. ■ 

. . . R* represents Ci^ajkyl, OGr^alfcyl, C^ioarCi^alkylene or phenyl 
optionally substituted:with 1-3 halo groups, v 
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1 1 . The compound of Claim 1 wherein R 2 is taken separately from 
R 3 and is*C M 4alkyl optionally substituted with 1-6 halo groups and 1-3 substituents 
selected from OH, OCiJjalkyl and phenyl, said phenyl being optionally substituted 

with 1-4 groups independently selected from halo, OCH 3 , OCF 3 , CH 3 and CF 3 , and 
5 the alkyl pqrtipn of OCi r 3^Lbeiiig option^y^ 

i . •? , ? ; 12. ' ! , > The compoimd of Glaim lO whereinjR^ 
Rvan^isisd^tedfr^^e 

GenoaiyU heterocyclyl and heterparyl,-said alkyl r alkenylv ,^l, f hc^ 
and the alkyl'portion of SGj^alkyl being opldonaHy .substituted wth (a)hR;<(b)i IMS 
halo groups and (c) l-3<groups selected^fopm OH, NHs; : NHCi4al^lvN(Gv4alkyl) 2 ; 
15 CMalkyl, OCi-4alkyl, CN, C M alkylS(0) x - wherein x is 0, 1 or 2, C M alkylS02NH-, 
H2NSO2-, C w alkylNHS0 2 - and (Ci^alkyl)2NS0 2 -, said C M alkyl and the CMalkyl 
portions of said groups being optionally substituted with phenyl, and 1-3 halo groups, 
and 

R is selected from heterocyclyl, heteroaryl and aryl, said group being optionally 
20 substituted with 1-4 groups selected from halo, CMalkyl, Ci^alkylS(0) x -, with x as 

previously defined, C M ^lSOzNH-, H2NSO2-, Ci^alkylNHSOa-, (C M alkyl) 2 ^S0 2 - 
, CN, OH, OCi-4alkyl , and, said CMalkyl and the CMalkyl portions of said groups 
being optionally substituted with 1-5 haio and 1 group selected from OH and OCi- 
3alkyl. 

14. .TOe compound of Qaim 13 wherein R 3 is taken sep^tely from 
R 2 and is selected from the group consisting of: C^walkyi, .Quoacyl, heterocyclyl and 
heteroaryl, said groups being optionally substituted with (a) R; (b). 1-6 halo groups 
and (c) 1-3 groups selected from OH, NH 2 , NHC M alkyl, N(Ci^alkyi)2, C M alkyl, 

30 OCiUalkyl, CN, Ci^a|kylS(by wherein x is 6, 1 or 2, Ci^alkylS0 2 NH-, H 2 NS0 2 -, 
Ci^alkylNHS0 2 -, (C M 2dkyl)2NS02-, said C M alkyl and the CMalkyl portions of said 
groups being optionally substituted with phenyl and 1-3 halo groups. 

15. The compound of Claim 13 wherein R 3 is taken separately and 
35 is selected from the group consisting of: cyclopropyl optionally substituted with 
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methyl or phenyl; phenyl optionally substituted with halo, OH, OCH3 or OCF3; 
heteroaryl selected from benzimidazblyl, ihdolyl, benzofuranyl, and 
dihydrpbenzpfuranyl, said heteroaryl groups being optionally substituted with: (a) R; 
(b) 1-6 halo groups or (c) 1-3 groups selected from OH, NH 2 , NHC^alkyl, N(Ci. 
5 4alkyl) 2 , C M alkyl, OCi_4alkyl, CN, Ci^alkylS(0) x - wherein x is 0, 1 or 2, Ci_ 

4 alkylS02NH-, H2NSO2-, C M alkylNHS02-, (C M alkyl)2NS0 2 -, said CMalkyl and the 
Ci-4alkyl portions of said groups being optionally substituted with phenyl and 1-3 

halo groups, and 

R is selected from heterocyclyl, heteroaryl and aryU said group being optionally 
10 substituted with 1-4 groups selected from halo, CMalkyl, OH, OCl-4alkyl, and, said 
Ci-4alkyl and the CiHfdkyl portions of said groups being optionally substituted with 
1-5 halo groups and 1 group selected from OH and OCi_3alkyL 

16. The compound of Claim 1 wherein R 2 and R 3 are taken 
15 together and represent: (a) a C 3.8 alkanediyl forming a fused 5-10 membered non- 
aromatic ring optionally interrupted with 1 double bohd, and optionally interrupted by 
1 heteroatom selected from O, S and N; or (b) a fused 6-10 membered aromatic 
monocyclic or bicyclic group, 

said alkanediyl and aromatic monocyclic or bicyclic group being optionally 
20 substituted with 1-3 halo atoms, and 1-2 of OH, CMalkyl, OC 1 . 3 alkyl, haloC i. 3 alkyl, 

haloCi. 3 alkoxy and phenyl, said phenyl being optionally substituted with 1-2 groups 
independently selected from h^lo, Ci- 3 alkyl, OCi-3alkyl , and said Ci-3alkyl and the 
Ci-3alkyl portion of 0Ci_3aikyl being optionally substituted with 1-3 halo groups. 

25 \ z 17/ ^epbinjpound of Claim 1 wherein R is ; selected from 

heterocyclyl, heteroaryl and aryl, said group being optionally substituted with 1-4 halo 
groups and 1-2 groups selected from CMalkyl, Ci-4alkylS(0) x -> wherein x is 0, 1 or 

2, C M alkylS0 2 NH-, H 2 NS0 2 -, Ci^alkylNHS0 2 -, (C M alkyl^SO^, CN, OH and 
OCi-4alkyl, said CMalkyl and the CMalkyl portions of said groups being optionally 
30 substituted with 1-3 halo groups and 1 group selected from OEI and OCi-3alkyl. 

.18. ; A compound selected from the group consisting of : 
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5 or a pharmaceutically acceptable salt or solvate thereof. 

19. The compound of Claim 18 
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or apharmaceutically acceptable salt or solvate thereof! 
20. 




or a phannaceutically acceptable salt or solvate therebf . 



21. The compotthd of Claim 18 of the structural formula: 



2 ? OCWpy^ftPCT /Ally <* 



CI 



10 or a phannaceutically acceptable salt or solvate thereof. 




22. The compound of Claim 1 8 of the structural formula: 
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or a phannaceutically acceptable salt or solvate thereof. 

23. A phamaceuticji<composition comprising a compound of 
5 Claim 1 in combination with a jftanri^eu&ca^^ carrier. 

24. A method of treating hyperglycemia, diabetes or insulin 
resistance in a mammalian patient in need of such treatment which comprises 
administering to said patient an effective amount of a compound of Claim 1. 

10 

25. A method of treating non-insulin dependent diabetes mellitus in 
a mammalian patient in need of such treatment comprising administering to the 
patient an anti-diabetic effective amount of a compound of Claim 1. 

15 26. A method of treating obesity in a mammalian patient in need of 

such treatment compriseing administering to said patient a compound of Claim 1 in an 
amount that is effective to treat obesity. 

27: A method of treating Syndrome X in a inainmalian patient in 
20 need of such treatment, comprising administering to said patient a compound in 
accordance with Claim 1 1 in ah amount that is effective to treat Syndrome X. 



28. A method of treating a lipid disorder selected from the group 
conisting of dyslipidemia, hyperlipidemia, hypertriglyceridemia, 
25 hypercholesterolemia, low HDL and high LDL in a mammalian patient in need of 
such treatment, comprising administering to said patient a compound in accordance 
with claim 1 in an amount that is effective to treat said lipid disorder. 
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29. A method of treating atherosclerosis in a mammalian patient in 
need of such treatment, comprising administering to said patient a compound in 
accordance with Claim 1 in an amount effective to treat atherosclerosis. 

5 
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